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of a kind 


Among the many requirements for heat ele- 
ments in industry today are those demanding 
virtually one-of-a-kind design. 

Since such requirements normally cannot be 
met by loom weaving, Safeway technicians 
fabricate odd-shaped elements individually. 

Circles, half circles, cutouts, tapers and com- 
pound shapes are just a few of the elements 
fabricated in this fashion and produced in. 
quantity. 

Insulation, too, must provide for the charac- 
teristics of specialized applications. Safeway 
produces a wide variety of elements insulated 
with neoprene rubber, silicone rubber or re- 
inforced plastics. 

If you have a problem that requires heat, let 
Safeway engineers study your requirements 
and — without obligation to you — submit an 
appropriate recommendation. 

For your copy of a fact-filled folder, write to: 
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In the Aircraft Industry... 

Solar is 

S ynonymous 

with 

Stainless Steel 


I Solar has more experience in 
building airframe and engine components of stainle 
steels, titanium, and other advanced metals and 
high alloys than any other company in the world. 




I Solar can greatly assist you in the design 
of components and assemblies to be built of high 
alloys— because of Solar's intimate knowledge of the 
problems and possibilities of these special metals. 


Solar is being asked to undertake 
more and more basic development projects 
in association with other companies— because 
of Solar’s unique skills with advanced 
metals and their engineering. 


Tw „ p] ,„, „„„ 

dispersion with integrated, experienced management. 
Solar’s production record is unmatched for quality, 
service, dependability, and prompt delivery. 



SOLAR 

AIRCRAFT COMPA 



A recent short-wave broadcast from Melbourne, Aus- 
tralia . . . received in Syracuse, N. Y. (over 10,000 
air miles) with no perceptible flutter or fading ... is 
further proof that General Electric's new radio tech- 
nique . . . Synchronous Amplitude Modulation'. . . is 
the solution to the problems of long-range radio 
operations. Its concept and operation are uniquely 
simple . . . SAM' is compatible with all present forms 
of radio equipment ... its opera- 
tors need no further specialized 


training ... yet it preserves complex wave forms 
even while handling the Doppler effect. Its sup- 
pressed-carrier, double-sideband transmission and 
synchronous reception promise significant savings in 
weight and cost. Of paramount importance is SAM's' 
resistance to jamming and interference. Here again, 
is a vivid example of LMEE's invaluable contribution 
to progress... in furthering new uses for electronics. 

For the very latest information 
on SAM '...write Section A 
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Tbogress Is Our Most Important Tboduct 
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aircraft guidance instruments, performing with fantastic accuracy, give 
aim and purpose to the various flight vehicles of our age. Several revolu- 
tionary new Summers instruments and systems— each an example of Design 
Originality— have been widely accepted in this field. For “creative crafts- 
manship” be Guided by Summers. 


Examples of Systems by Summers 


NOW IN PRODUCTION FOR THE MILI- 
TARY: (KDA) Drone Auto Pilot System; 
(GAM-72) Classified SAC Project; (KD- 
300) Drone Auto Pilot System; (OQ-19) 
Drone Auto Pilot System; (AD4-1 ) lateral 


Control System; (1027) Pilot Assist Sys- 
tem; (VGI) Remote Attitude System; 
(1037A) Remote Directional Indicator; 
(1035A, B, C) Flight Attitude Indicator 
System. 



Summers is producing: Flight Control Systems, Aircraft & Missile Components, and Flight Indicating Instruments. 


The new pride of Eastern . . . 
PROTECTED BY SINCLAIR 


Latest Eastern Air Lines plane to bear the illustrious Golden Falcon name is the 
Super G Constellation. This new titan of the skies carries 70 passengers — has an 
increased cruising range and includes 107 new design features. It embodies new luxury, 
style and comfort — retains its traditional dolphin-like grace and triple tail. 



Its four great Turbo Compound engines that generate 13 thousand horsepower are 
protected with Sinclair Aircraft Oil. Eastern uses Sinclair Aircraft Oil exclusively be- 
cause of its proved quality and dependability over the years. In fact, today 45% of the 
aircraft oil used by major scheduled airlines in the U.S. is supplied by Sinclair. There’s 
no better proof of reliability. 


SINCLAIR AIRCRAFT OILS 

Sinclair Refining Company, Aviation Sales, 600 Fifth Ave., New York 20, N. Y. 


the ■ world’s largest manufacturing facilities for aircraft 
seating ... for aircraft interior equipment 


FEED* YOUR BUFFET 
REQUIREMENTS TO WEBER 



Behind the gleaming beauty of the modem Airline Buffet 
lie complexities that determine its efficiency. Quick 
reliable food heating, beverage cooling, ample storage capacity, 
easy operation, disposal facilities, and much, much 


More . . . yes. For also behind every Weber buffet are 
design competence . . . weight-conscious engineering . . . 

efficient integrated facilities for quantity fabrication. 

Plus . . . the most reliable, longest established company in 
field, daily staking its reputation on your lasting satisfaction. 

No food-service-aloft problems need trouble 
you . . . feed them to Weber. 




a World of experience in: Pilot and ere i 
ejection seats, passenger seats, 
buffets and lavatory units. 


WEBER AIRCRAFT CORPORATION 

a subsidiary of Weber Showcase and Fixture Company, Inc. 
2820 ONTARIO STREET, BURBANK. CALIFORNIA 
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on target insurance 


There is only one "good landing" for an armed missile... ON TARGET. 
Hallamore designed and produced missile instrumentation and 
guidance checkout systems calibrate and report prefiring conditions 
to assure the efficient performance of some of the latest vehicles in the 
missile field. Hallamore Electronics performs contracts for the United 
States armed forces and prime contractors of the aircraft and ordnance 
industries. Its field of activity includes missile ground support and in-flight 
instrumentation systems, audio and visual communications systems, 
magnetic products and electronic components. 




HALLAMORE ELECTRONICS COMPANY 

division of I he S1F.GLER CORPORATION 




Gives 3-Ton jet engine a baby carriage ride- 
Timken bearings take radial and thrust loads 


T O keep airplane production on 
schedule, J-57 jet engines have 
to be handled gently and efficiently. 
This dolly does it. The engine dolly 
with Aerol aircraft casters uses 16 
Timken’ tapered roller bearings. 
Pure vertical thrust loads are taken 
by a Timken thrust bearing in each 

In the wheels themselves, great ra- 
dial and thrust loads are developed. 
Timken bearings can take radial and 
thrust loads or any combination 
because they are tapered. Their full 
line contact gives them extra load- 
carrying capacity. Breakdowns are 
reduced. Dollies stay on the go. 
Timken bearings virtually elimi- 


nate friction. They're geometrically 
designed to give true rolling motion 
and they are precision manufactured 
to live up to their design. Lower 
friction means the dollies roll easier, 
have less starting resistance. There 
are fewer jolts to the engine. If shock 
loads are encountered, Timken bear- 
ings shrug them off. They're case-car- 
burized to give wear-resistant surfaces 
over tough, shock-resistant cores. 

Be sure you specify Timken bear- 
ings for the machines you build or 
buy. We even make our own steel 
to achieve the highest quality. We're 
the only bearing manufacturer in 
America who does. 

Look for the trade-mark "Timken" 


on every bearing.The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: "TlMROSCO". 



TIMKEN TAPERED ROLLER BEARINGS ffllL THE LOAD 
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Harrison Heat-Exchangers 
Keep Temperatures Level! 

Harrison goes to any extreme to keep temperatures on the beam 
... to keep temperatures normal under all types of operating 
conditions! These top-quality heat-exchangers are busy' everywhere 
—on land, on sea, and in the air . . . guarding critical engine 
temperatures and providing safe, sure performance. They’re 
lightweight and compact, too— designed to save you space and 
money. That’s why Harrison is a leader in its field— that’s why 
so many manufacturers rely on Harrison exclusively for dependable, 
economical heat -transfer equipment. If you have a cooling 
H problem, look to Harrison for the answer. 

HARRISON RADIATOR DIVISION, GENERAL MOTORS CORP-, IOCKPORT, N. V. 
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O-rings seal effectively at 500 F 


Get latest data on Silastic 
Mail coupon today 


Ambient temperatures high enough to melt organic 
rubber, or low enough to make it brittle, never faze 
Silastic*, Dow Coming’s silicone rubber. Flexible from 
— 130 to 500 F, Silastic also has superior resistance to 
ozone, weathering, and chemical attack. Silastic 
O-rings of cross-section and circumference to meet your 
particular requirements are available through leading 
O-ring manufacturers. 


Typical Properties of S 

lastic for O-rings 

• Temperature range, °F 

-130 to 

• Tensile strength, psi 

600 to 

• Elongation, % 

100 to 

• Tear strength, lb/in 

10 to 

• Compression set, %, @ 

00F 15 to 

• Hardness range, duromel 

r 20 to 

f you consider ALL the properties of 

silicone rubber, you'll speci 


first in silii 


DOW CORNING CORPORATION • MIDLAND, MICHIGAN 



When the tip sublimes I 


Away up where it’s cold, black and lonely at 500,000 ft., 
the thermal attack on a missile or “airplane” isn't very 
meaningful. The air molecules at that height are barely 
nodding neighbors, rather than crammed together in a 
fluid mass. But, escape and re-entry into the earth's dense 
envelope of atmosphere generate thermal attacks of 
frightening ferocity. Nose and leading-edge temperatures 
may rise to 3000‘F. 

Even titanium won't stand such temperatures for 
more than a few minutes. For all those areas requiring 
long-time service life up to 1000'F, however, titanium's 
light weight, great strength and corrosion resistance offer 


outstanding design advantages. 

Production quantities of very high strength heat- 
treated sheet, to close gage and flatness tolerances, are 
being engineered into advanced aircraft and missiles. For 
non-military applications, all types of mill products are 
obtainable at constantly lower price levels. 

T.M.C.A. is again adding to its production facilities 
to properly service an ever-expanding market. T.M.C.A. 
engineering service and technical literature arc readily 
available to all those industries challenged by weight, 
strength and corrosion problems. 



TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y. 




Canadair engineers required a light weight, compact, 
thoroughly reliable actuator for the wing flap 
system on the ARGUS, Canada’s newest and largest 
aircraft. The Western Gear design was accepted 
because it excelled in meeting these qualifications. 
The experience of 40 years’service to the aircraft 
industry, coupled with knowledge and facilities 
for both electrical and mechanical power transmission 
equipment design made this possible. The Western 
Gear engineering team, including our Electro 
Products Division which designed and built the twin 
motors, worked hand in glove with the gear 


Western Gear is tight weight, compact and thoroughly reliable. 
Both the motors and gear box are Western Gear manufactured. 

engineering experts in our Aircraft Division. 

Whatever your problem, whether it is rotary 
electrical equipment or gear drives, complete 
systems, or equipment combinations such as on the 
ARGUS, you will find Western Gear Aircraft 
Industry Specialists ready to provide you with the 
RIGHT answer. Ask for their recommendations 
now. Write General Offices, Western Gear 
Corporation, P.O. Box 182, Lynwood, California. 


PLANTS AT LYNWOOD. PASADENA. BELMONT. SAN FRANCISCO (CALIF.). 
SEATTLE AND HOUSTON • REPRESENTATIVES IN PRINCIPAL CITIES. 
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Navy Reports Mach 200 Shock Waves 26 

► Ionized gos pushed to 300,000 mph., temperatures to several 
hundred thousand degrees Kelvin mark. 

Douglas Proposes Replacement for DC-3 38 

►High-wing, four-turboprop transport proposed for local carriers; 
production hinges on reception. 

NACA Models Seek Critical Spin Answers 50 

►High performance, large fuselage-to-wing ratio aircraft demand 
new recovery techniques. 

Pilot Describes Stratocruiser Ditching 133 


► Detailed account written by Capt. Richard Ogg of Pan American 
includes his conclusions. 


MISSILE ENGINEERING 


AERONAUTICAL ENGINEERING 
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Some NACA Funds Will be 
F8U Leoves Shock Diamom 
French Fly Griffon II, Alizc 


30 British Show Off Their Jetliner. 

33 J57, J75 Certificated 

Turbo-Liner Begins Test Progra 
Carriers Win Mexico Rights. . . 


37 Dutch-U. S. Talk 

41 PanAm Rate Ct 

64 Shortlines .... 


PRODUCTION 
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COVER: Vcrtol H-21B succeeded in towing a Navy LST of 3.000 tons dis- 
placement at a speed of 4.5 kt. in tests conducted by Navy at Coronado, 
Calif. Vertol is proposing use of the tandem helicopter in towing and 
salvage operations. H-21 also pulled an LCU of 330 tons displacement at 
8-9 kt. and hauled a 2! ton DUKW off a sandy beach into water {for further 
details, see page 64). 

Picture Credits: 

41— Sovfoto; 113-Wide World, 
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B.F.Goodrich 


All the heat you want 
-served in thin slices 




Supplying localized heat for aircraft involves two major problems. One is 
keeping weight to a minimum. The other is applying the right amount of 
heat at the right points, safely. 

B.F.Goodrich solves these problems by sandwiching heating elements 
between thin, pliable sheets of rubber. Overall thickness of these heated rubber 
"slices'' can be as small as .030" for protected installations— as little as .060" 
for exterior use, keeping weight to a minimum. Heated rubber is flexible, 
will fit complex curves as well as flat surfaces. The heat pattern is tailored to 
exacting specifications, with power density varying from VS watt per square 
inch for equipment heaters to 40 watts per square inch for certain de-icing 
applications. With special construction maximum wattage can be even higher. 

B.F.Goodrich Aviation Products engineers have had years of successful 
experience in solving heating problems like the ones shown here. If your 
problem is ice protection or providing best working temperature for vital 
operating parts, let B.F.Goodrich solve it for you. 



Cross section of typical BFG heated rubber construction. Precision spaced 
heating elements are sandwiched between rubber and fabric plies and vul- 
canized into a flexible unit. 



reeled by abrasion resistant BFG he 


ENGINEERS— for interesting and rewarding career opportunities in develop- 
B.F.Goodrich Aviation Products, 500 S. Main Street, Akron IS, Ohio. Your 


B.F.Goodrich Aviation Products 

a division of The B.F.Goodrich Company, Akron, Ohio 




EDITORIAL 


Navy's Blimps Perform 


It may be news to many readers that the non rigid, 
lighter than air ship is doing anything more exciting than 
carrying electric advertisements and lofting tourists over 
the greater Miami area. But during the past few months 
Navy blimps have been performing in a manner that 
highlights their increasing importance in the Navy's 
primary job of anti-submarine warfare. 

Perhaps the most spectacular performance was the 
nonstop distance and endurance record set by a Good- 
year ZPG-2 which remained aloft 264 hours and traveled 
over 7,000 miles without refueling. The course of this 
blimp during more than 11 days of continuous flight 
took it from the Atlantic coast to Portugal, North Africa 
and the Caribbean before it landed at Key West, Fla. 

Anti-Submarine Watch 

Even more significant was the feat of a trio of ZPG-2 
blimps in maintaining a 10-dav continuous anti-sub- 
marine and early warning radar picket watch 200 miles 
at sea off the New England coast during the worst 
weather experienced in 35 years. These Navy blimps 
relieved each other on station at intervals during a period 
that included freezing rain, heavy snow, winds up to 60 
mph. and severe turbulence— conditions that grounded 
fixed wing aircraft of both the military and commercial 
airlines. One blimp flew through 32 hours of continuous 
icing conditions during a 40-hour patrol; another was 
airborne for 56 hours continuously in this wide variety of 
bad weather. 

These feats by modem blimps, continuing the long 
tradition of Goodyear development of lighter than air 
ships, emphasize the growing role of this type of aerial 
vehicle in a modem defense system. The modem blimp 
has a number of inherent advantages for a modem naval 
role. Its large carrying capacity available for weapons, 
electronic gear, fuel and large crews of technicians makes 
it attractive for radar picket duty and anti-submarine war- 
fare. 

Nuclear Armament 

The blimp can carry the largest antenna of the 
most modem airborne search radar. It is equipped with a 
variety' of sonar devices and magnetic airborne detection 
equipment and can carry a heavy armament of homing 
torpedoes and air to underwater missiles, including the 
nuclear depth charge Lulu. 

It can carry sufficient fuel for dogged hunting and 
relentless pursuit of submarines even without refueling 
and replenishment. But new techniques in refueling and 
resupplying while aloft from tankers, supply ships or 


aircraft carriers now make it feasible for the blimps to 
range over any ocean distances and accompany convoys 
or naval task forces over indefinite ranges. 

The growth of an enemy submarine threat and the 
need for long-range warning of approaching aircraft over 
the vulnerable northeast and northwest approaches to 
the U. S. have enhanced the value of the abilities of the 
blimp in modern naval operations. True, the blimp is 
an extremely expensive piece of equipment, and it is 
extremely vulnerable to aggressive enemy action. 

But the Navy appears to be convinced that the modern 
advantages of the blimp for anti-submarine warfare and 
radar picket duty far outweigh its vulnerability. The 
blimp will be an essential part of the Navy’s airpower 


Fiscal Facts 

There are few places in the concrete cobweb on the 
Potomac known as the Pentagon where a reporter, tax- 
payer or any old U. S. citizen can get a straight answer 
to a straight question. Seldom in the history of this 
Republic have a group of military men and top civilian 
officials gone to such lengths as the current Pentagon 
incumbents to censor, distort and conceal legitimate in- 
formation on how $35 billion of the taxpayers dollars 
are being spent annually on the defense of this country'. 

One bright exception to this general Pentagon policy 
is the shop run by Wilfred J. McNeill, Assistant Secretary 
of Defense for Fiscal Matters. Mr. McNeill was the first 
comptroller of the unified Defense Department and has 
served as the top Pentagon fiscal officer under both 
Democrats and Republicans since 1948. During these 
years, he has done the best job of any Pentagon official 
in informing the public on what is happening to its 
tax dollar. His annual briefings on the Defense Depart- 
ment budget— ably assisted by Max Lehrer— are a com- 
pact bundle of fiscal facts backed by a lucid and unusually 
candid description of the current Pentagon fiscal policy. 

During the year, his office makes an intelligent effort 
to compile and release a running account of how expendi- 
tures and obligations are being made. There is seldom 
a time that a straight question put to Mr. McNeill or his 
office will not produce a straight answer in a reasonably 
short period of time. His example should serve as a 
guide to other top Pentagon officials on how to discharge 
their responsibility to the public, press and industries 
contributing to the defense program. 

—Robert Hotz 
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TITANIUM boosts the Voodoo’s performance 


The McDonnell F-101A Voodoo, Strategic Air 
Command’s long-range supersonic fighter, owes 
much of its high performance to generous use 
of strong, light-weight titanium. 

In vital areas of this and other modem air- 
craft, titanium alloys provide high strength at 
high temperatures. Many of the most successful 
and widely used titanium alloys were devel- 
oped at REM-CRU, whose technical groups 

NEM-CNU 

TITANIUM 

MIDLAND, PENNSYLVANIA 


established manufacturing and inspection tech- 
niques which made possible tonnage produc- 

What’s more, thanks to REM-CRU’s ex- 
panded facilities, titanium is available for com- 
mercial as well as advanced military aircraft. 
For dependable service on all standard mill 
products ... or technical assistance in applying 
titanium . . . call or write REM-CRU today. 

rile to Dept. AS for the Rem-Cru Reciew-a free 
nodical presenting the latest data on titanium. 



WHO'S WHERE 


In the Front Office 

A. A. Garthwaitc, board chairman. Re- 
public Rubber Division. Lee Rubber & Tire 
Corp., Youngstown. Ohio. A. A. Garth- 
mute. Jr. succeeds the senior Mr. Garth- 

Ccncral Precision Equipment Corp.. New 
York, N. Y. 

Carl B. Wooten, executive vice president, 
Ttecker Aircraft Corp,, Milwaukee, Wis. 

Bernard Levine, vice president, Norden- 
Ketay Corp., Stamford, Conn. 

Orville M. Dunning, vice president, Air- 
borne Instruments Laboratory, Mineola, 


Honors and Elections 

Mrs. Rebecca Hall Sparling, design spe- 
cialist for Convair Division of General 
Dynamics Corp., has received the 1957 
Award of the Society of Women Engineers 

Drf Walter R. Dombcrgcr. technical con- 
sultant for Bell Aircraft's Research Division, 
has been named chairman of the Spacecraft 
Systems Subcommittee of the Space Flight 
Tcchm Committee of the American 
Rocket Society. 

dent of Olin Mathicson Chemical Corp.. 
has received an honorary doctor of laws de- 
gree from Syracuse University. 


Changes 

James R. Les 
the RamoAVoo 
Calif. 

F. P. Camthers, project engineer. Spe- 
cialties, Inc., Svosset, N. Y. 

Frank H. Sheldon, director-contract sales. 
Slick Airsvavs, Inc. 

Mavnard D. Shumaker, superintendent- 
B-47 Modification Division, Lockheed Air- 
craft Corp., Marietta, Ga. Also: Vic E. 


:s Corp., San Diego. Calif, 
haunt succeeds Mr. Bossart 
. Also: H. R. Friedrich, as- 


st Lagclb 


er Flettne 


Aircraft Co., Kcw Gardens. N 

Capt. Marshall B. Gurney (USN, ret.). 
man3ger-Govcrnment Relations Dept.. Ray- 
theon Manufacturing Company's Santa Bar- 
bara Laboratory, Santa Barbara', Calif. 

Capt. Ormand Gove, director-flight opera- 
tions (Atlantic). Trans World Airlines. Inc. 

John C. Waugh, manager-public relations, 
Vertol Aircraft Corp., Morton. Pa. 

Jack F. May, manager-cargo sales. Eastern 
Air Lines, Inc. Mr. May succeeds Richard 
W. Gilbert, resigned. 

Cliatlcs A. Ncubling, manager-engineering 
Electronics Division. Fairchild Controls 
Corp., Svosset, N. Y. 

O. A. Wright, engineering manager. Actu- 
ation Research Corp., Glendale, Calif. 


INDUSTRY OBSERVER 

► Army plans to test launch a second production prototype model of its 
Jupiter intermediate range ballistic missile from the USAF Missile Test 
Center, Cape Canaveral. Fla., sometime this week. In the first launching 
(AW March 11, p. 25), Jupiter production prototype reportedly reached an 
altitude of 60,000 ft. before aborting. 

► Lockheed's Military Operations Research Division is pushing a new 
defense concept centered around a large aircraft carrying both warning radar 
and batteries of interceptor missiles of the Boeing Bomarc class. 

► Ternco Aircraft Corp. is developing an air-to-surface missile for the Navy. 
Designation is Corvus. The Dallas firm recently received a $16 million 
Navy contract for work on the missile. 

► Convair ejection system developed for the F-106A incorporates a seat 
that rotates the pilot so that he emerges from the cockpit feet first and on 
his back. Purpose is to cut decelerativc forces and protect the pilot's body 
from supersonic air blasts. New system will be tested by USAF at Hurricane 
Mesa, Utah, within the near future. Air Research and Development Com- 
mand already lias conducted extensive sled-track tests on the best position 
for a pilot to assume during high-speed bailout (AW Dec. 10, p. 81). 

► Chance Vought will add two small ventral fins to future production models 
of Navy’s F8U Crusader to offset inertial coupling problems on present 
models. The fins, to be located near the tail, will slant down 45 degrees at 
low speeds, move to 90 degrees downward at high Mach numbers. 

► Hughes Tool Co.'s Aircraft Division, Culver City, Calif., is redesigning 
its Model 269 two-place helicopter. Present performance and handling 
characteristics are good, but the handbuilt prototype design was found 
unsuitable for high volume production at a low price. Hughes hopes to hold 
the cost down in order to sell the helicopter to commercial operators as well 
as the military'. 

► Russia Type K turboprop engines, believed to be current powerplants 
for four-engined Bear bomber, were designed to give 8,000 shp. plus residual 
thrust at operational altitude of 56,100 ft. and S,250 engine rpm. Single- 
spool engine has a 14-stagc compressor, a five-stage turbine, measures ap- 
proximately 45 inches in diameter and is 20 feet long. Dry weight with- 
out propeller is about 5,100 lb. Specific fuel consumption at design altitude 
is 0.552 pounds per horsepower per hour. Sea level ratings of the engine: 
1 2.000 shp. plus about 2,650 lb. residual thrust. Specific fuel consumption 
is 0.575 lb. per horsepower per hour. Engine was designed by a team of 
about 800 German engineers and technicians from Junkers and BMW 
Flugmotorcnbau G. m. b. H. deported to Russia in 1946. 

► Russia's plans for a moon circling rocket project call for a unit with a 
payload of between 45 and 50 kilograms. Present plans call for the rocket 
to circle the Moon at a distance of approximately 50,000 kilometers from 
the surface. Director of the project is Dr. I. Chcbolarvev of the Astro- 
nautics Institute of Moscow. 

► Thrust reverser developed by Marquardt Aircraft Co., Van Nuys, Calif., 
has been ordered by Douglas Aircraft Co.’s El Scgundo Division for its 
A5D Skvwarrior Navy attack plane. 

► Air Force planning calls for production of tire present crop of Century 
Series figlitcrs beyond the Fiscal 1958 buying program. 

► Bethlehem Steel has received Navy contracts for the conversion of two 
more ships as weapon carriers for Convair’s Terrier suface-to-air missiles. 
Contracts are worth SI 5 million each. Name of one of the vessels will be 
the U.S.S. Springfield, CL66. Navy now has two cruisers, the Canberra and 
Boston, equipped with the Terrier. 
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Major and vital components for jet engines 


produced by Fairchild Engine Division — In mass quantity, to highest precision standards 


Through skill, experience and production ef- 
ficiency. Fairchild Engine Division manufac- 
tures such precision parts as turbine wheels, 
frames, diaphragms and turbine buckets for the 
jet engines of some of America’s most powerful 
fighters and bombers. Subcontracting many other 
parts as well, Fairchild Engine Division has 


proved dependable production performance in 
mass quantity to highest precision standards. 

Now in Fairchild's new plant at Deer Park, 
Long Island, this production capability is in- 
creased even more, and will be put to work 
wherever necessary to serve today's ever ex- 
panding aviation industry. 


FAIRCHILD 


Washington Roundup 


New Profit Review 

General Accounting Office, watchdog agency over 
federal finances which reports directly to the Congress, 
plans a major investigation into defense contract costs 
and profits. 

Exploratory work, according to Comptroller General 
Joseph Campbell, indicates "a serious need for corrective 
action.” Campbell is particularly critical of the cost 
data on military price rcdctcrminablc contracts. Many 
contracts, he says, do not provide for proper cost data 
"as an cnforciblc right” and that the failure of the 
senices to obtain proper data, either in negotiating re- 
vised prices or in fully exercising options to demand 
price redeterminations, "has. in many cases, resulted in 
contractors receiving profits which greatly exceeded those 
contemplated." 

Procurement Hearing 

Outlook now is that the House Armed Sendees Investi- 
gating Subcommittee headed by Rep. Edward Hebert 
(D.-La.) won't begin hearings on the profits and procure- 
ment policies of military aircraft manufacturers before 
May 1. These will be followed by hearings on electronics 
and other aircraft equipment manufacturers. 

Shakeup in SAGE? 

Change in top level direction of the Lincoln Laboratory 
indicates the SAGE system is moving into a new phase 
with heavier emphasis upon management in contrast to 
the earlier primary concentration upon scientific develop- 
ment. George Valley, associate director of Lincoln and 
prominently identified with development of SAGE has 
left on a year’s leave of absence. 

Marshall G. Holloway, director of Lincoln laboratory, 
also left his post to head the Nuclear Energy Products 
Division of ACF industries. Carl J. Overhage, formerly 
head of Lincoln’s Aircraft Control and Warning Division, 
is the new Lincoln Laboratory director, with William 
Radford taking Valley's post as associate director. Rad- 
ford was head of the Communications and Components 
Division at Lincoln. 

Army Seaplanes 

Newest manifestation of U. S. Army’s determination 
that it will not rest with 5.000-lb. and 100-mi. limita- 
tions on its aircraft lies buried in a Defense Department 
study on large seaplanes. Army’s interest is in a nuclear- 
powered and water-based aircraft to supply small, mobile 
nuclear armies fighting in distant countries as reported in 
Aviation Week last Dec. 10 (p. 25). The Pentagon 
report says the Army has expressed a firm requirement 
for aircraft of this type for use after 1960. The paper 
also criticizes the Navy for alleged failure to push studies 
in this field and recommends consideration for bomber 
weapon systems of the future. 

Brown Potatoes: Pro and Con 

Defense Secretary Charles E. Wilson’s oft stated view 
that basic research into such matters as why potatoes 
turn brown or why the grass is green should not be sup- 
ported bv Defense funds is not universally shared in the 
top levels of the Pentagon. 


Garrison Norton, Assistant Navy Secretary for Air. 
had this to say to representatives of Navy laboratories 
at an Office of Naval Research symposium: 

"In 1946 the Navy found it stood almost alone in the 
support of scientific research, particularly in the field of 
basic research, which was receiving support from prac- 
tically no other source . . . 

"Perhaps this is a good place to discuss just what 
research is. First and most important, there is basic 
research, which is the cornerstone of all scientific develop- 
ment. The man engaged in basic research is not a 
visionary. . . . 

“Just like the inquiring child, he wants to know why 
the sky is blue, but the mature researcher is aware of 
how complex the answer is and that it requires the patient 
assembling of all sorts of bits and pieces of information. 

“His only product is a scientific paper. . . . Yet this 
paper may provide the key that an applied scientist or an 
engineer has been avidly seeking in developing a new 
means of communication or a revolutionary type of 
engine or a life-saving vaccine. 

“. . . As workers in our naval laboratories, all of you 
are aware of the importance of basic research. ... If 
you sat back and waited until the Chief of Naval Opera- 
tions requested a new type of radar or guided missile, it 
would be many years before he got it. 

"If the Navy is to get what it wants when it wants it. 
at least some of the basic research must already have 
been accomplished . . . either in your own laboratories 
or in conjunction with university, private and industrial 
laboratories.” 

Approval for Hector 

Senate Commerce Committee is scheduled to give its 
approval of Louis Hector to fill the Democratic vacancy 
on the Civil Aeronautics Board on Wednesday. Con- 
firmation by the full Senate is expected before the week's 
end. Hector, a 41-year-old Florida attorney, was nomi- 
nated for the post after President Eisenhower foiled to 
re-appoint former Democratic Member Joseph Adams at 
the expiration of the latter’s term. 

ACC Pushes SWG 13 

Air Coordinating Committee is apparently attempting, 
to publish the report of Special Working Group 13 be- 
fore the May 1 deadline set for the final report by the 
Aviation Facilities Planning Group headed by Presi- 
dential Aide Edward Curtis. Some observers say the 
Commerce Department is resorting to sales pressure in 
order to get an early endorsement of the “watered down” 
SWC 13 report to offset any criticism that may result 
after issuance of the Curtis report. ACC wants to show 
it has kept pace with air traffic control and navigational 
developments by publicizing the report of its recom- 

Complete draft of SWG 13 was distributed to air- 
ways users on Feb. 25 with the announcement that the 
Navigational Panel would meet two days later to obtain 
approval of the report. The users protested that at least 
30 days would be required to study the report's contents 
before any decision could be made. At a NavPanel ses- 
sion last week, some user groups refused to endorse the 
lengthy document on grounds that the large number of 
late revisions left them “unclear as to what they were 
being asked to approve." —Washington staff 
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Navy Reports Mach 200 Shock Waves 



Bv J. S. Butz, Jr. 

Washington— Shock waves traveling 
Mach 200 at velocities approaching 

300,000 mph. and with temperatures 
of several hundred thousand degrees 
Kelvin are being achieved for tenths 
of a microsecond by a research group at 
the Naval Research Laboratory. The 
speeds and temperatures arc accom- 
plished by accelerating an ionized g.is 
with an electro-magnetic force. 

The project, directed bv Dr. Allen C. 
Kolb, represents a significant advance 
in laboratory capability for study of 
highly ionized gas flows at great tem- 
peratures and velocities. 

Highest previously publicized shock 
wave Mach numbers were around 40, 
with associated temperatures of 15,000 
to 20.000K. 

'I he NRL apparatus could conceiv- 
ably provide basic information of great 
importance to the development of con- 
trolled thermonuclear reactions and 
ionized-gas propulsion systems. It could 
also lead to more quantitative informa- 
tion of high temperature gas phcnomc- 

Thc Kolb device is extremely simple. 

A quartz tube of a few centimeters 
diameter and containing a gas-deu- 
terium, hydrogen, and helium have been 
used— is located perpendicular to a mag- 
netic field. A current, whose path is 
also perpendicular to the field, is applied 
through the gas. This directs a tre- 
mendous upward force in the tube and 
creates a shock wave. 

The shock front is luminous and can 
be photographed to provide a time his- 
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Army Partisans Challenge Wilson; 
Denounce IRBM, Aviation Edicts 


tory of its movement. From this his- 
tory, the velocity can be graphically 
determined. A check on the velocity is 
made by measuring the Doppler shift 
of a 9mm. microwave reflected off the 
shock front. 

These arc standard techniques of 

Temperatures arc then estimated 
using precise velocity values, and gas 
temperatures of several hundred thou- 
sand degrees have been indicated. Tem- 
perature measurements arc also being 
made with spectra, but the degree of 
correlation with the estimates has not 
been reported. 

Details of the work by the Kolb 
group were reported last week at a sym- 
posium marking the tenth anniversary 
of the Office of Naval Research. 

Indications arc that considerably 
more has been accomplished than was 
presented. 

The apparatus for producing the 
shock waves is relatively inexpensive, 
since it consists of a quartz tube and 
several banks of condensers. Up to 

125,000 volts and 300,000-400,000 am- 
peres have been used, but the peak 
current lasts only from .3 to 1.0 micro- 
second. 

Greatest portion of the research cost 
is in the instrumentation required to 
investigate a condition which exists for 
less than a microsecond. Several hun- 
dred thousand dollars arc needed to 
provide the necessary cameras, spectro- 
scopes, etc. used in the investigation. 


Washington— U. S. Army partisans 
last week opened an all-out attack on 
Defense Secretary Charles E. Wilson’s 
competency to make military decisions, 
centering their fire on his recent order 
giving operational jurisdiction of the 
intermediate range ballistic missile to 
the Air Force. 

Detailed criticism of policies set 
down by the Pentagon chief was con- 
tained in an 18-page statement issued 
by the Assn, of the United States 
Army, an organization composed of 

60,000 Army alumni. 

The study implies that budgetary 
and political considerations have played 
an important part in determining Sec- 
retary Wilson’s attitude toward strategic 
concepts, roles and missions, airlift. 
Army aviation and the entire field of 
guided missiles. 

Tlie statement was issued at almost 
the same time Wilson was denying an 
Aviation Week report that USAF 
evaluation experts had been refused ad- 
mission to Redstone Arsenal to evaluate 
the work being done there on’ the 
Jupiter IRBM (AW March 18, p. 26). 

The report that USAF has been un- 
successful in attempts to have a team 
study the Jupiter project on the scene 
where it was developed was labeled by 


Wilson as "not true in that sense.” He 
declared that "properly authorized rep- 
resentatives of the Air Force” never 
have been denied access to information. 

His remarks were limited to the "in- 
terchange of information," and he made 
no reference to proposed USAF visits to 
the Army Ballistic Missile Agency at 
Redstone. 

Wilson’s statement was delayed for 
approximately 36 hours after some mem- 
bers of the Pentagon press corps had 
asked for comment on the Aviation 
Week report. 

The Army had been struggling for 
more than a day to break loose a vehe- 
ment denial of the Aviation Week 
story, but was restrained as a result of 
top level consultations involving both 
Arm)' Secretary Wilber Brucker and 
USAF Secretary Donald A. Quarles. 

It is common knowledge in USAF, 
particularly among missile development 
experts, that Army has impeded efforts 
to evaluate the Jupiter project. It has 
been pointed out that Army has met no 
parallel problems in its program to take 
over development, procurement and use 
of the Talos ramjet anti-aircraft missile. 

The Defense Department did con- 
firm that, on Jan. 7, about two and a 
half months after Wilson ordered USAF 
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Infrared Camouflage 

camouflage paint that is effective against 
week at a symposium marking the Office 



to take over the Jupiter project, an 
effort was made to launch an evalua- 
tion of the rival Jupiter and USAF’s 
Thor. 

Eger V. Murphree, Wilson’s special 
assistant for guided missiles, sent a 
memorandum to Army Secretary 
Brucker suggesting that it would be 
helpful if he and a group of USAF 
experts could visit Redstone on an 
evaluation mission. 

The Defense Department said the 
Armv agreed to this, but that the plan 
never materialized because, as reported 
in Aviation Week, Wilson, on Feb. 
27 -another month and a half later- 
said the Army would be permitted to 
finish Jupiter’s early test firing program 
now under way at the USAF Missile 
Test Center, Patrick AFB, Fla. 

Last week, Wilson reiterated his in- 
sistence on this approach and declared, 
"We are going to finish our testing 
of the hardware already ordered” and 
"use the best data we can develop from 
. . , both missiles.” With USAF already 
ordered to take over operational and 
financial cognizance of the intermediate 
range ballistic missile, he did not deny 
that its experts still lack intimate con- 
tact with the Redstone Arsenal’s work. 
Medaris Statement 

Maj. Gen. John B. Medaris, com- 
mander of the Army Ballistic Missile 
Agency at Huntsville, Ala., said in a 
statement issued at the arsenal that a 
civilian contracting agency, employed 
by USAF. was denied permission to 
visit his facilities “for good reasons.” 

Secretary Wilson said he had not 
heard of this action by Gen. Medaris 
and could not confirm or deny that the 
contractor involved was the Ramo- 
Wooldridge Corp. Ramo- Wooldridge 
provides management and technical ad- 
visory services for USAF’s ballistic 
missile program. 

The Defense Secretary professed to 
be perplexed “about all this argument” 
and labeled it as "sort of ridiculous." 
l ie said, "I don’t see what it is all about 
unless the Army expects to fight the Air 


clearly was offered by the bitter criti- 
cism contained in the statement of 
policy by the Assn, of the U.S. Army. 
While it did not suggest war on USAF. 
it launched an openly organized attack 
on Wilson himself. 

The association makes no reference 
to the pending court martial of Col. 
John Nickerson, Jr., a senior officer at 
Redstone accused of violating security 
in his effort to promote the Army’s 
case and force modification or with- 
drawal of Wilson’s order on the IRBM. 

There is no doubt, however, that the 
association is marshaling forces to make 
the Nickerson case the biggest Pentagon 
controversy since the "Revolt of the 
Admirals” in 1949. 

Report Highlights 

Excerpts from the association re- 
port, entitled "The Security of the 
Nation, A Studv of Current Problems 
of National Defense,” include: 

• Wilson, who must make military de- 
cisions, is forced to rely upon civilian 
assistants who are competent in the 
managerial but not the military field. 

• Army will not have the mobility it 
needs to carry out its missions. 

• Army forces are at an "irreducible 
minimum," and it is essential that they 
have funds for modernization. 

• Limitations on range, size, speed, lo- 
cation or lethality of weapons denies 
any service the benefit of scientific and 
technological advances. 

• Army-developed Jupiter has been 
"assigned arbitrarily to the Air Force in 
order to provide the Air Force with a 
capability, perhaps to offset the dimi- 
nishing importance of manned aircraft 

• Weight limitation of Army aircraft 
denies the Army the "full fruit’s of tech- 
nological progress." 

• Ability to airlift two Army airborne 
divisions to any area is essential to na- 

• Army's basic requirement for longer 
range missiles is tactical, not strategic. 
Distance is not a factor in determining 
a tactical target. The Army also has a 
capability for using the IRBM against 
strategic targets. 

• Arbitrary limit on range for Army 
missilcs-Wilson has set the figure at 
200 miles— is “unrealistic and illogical." 

The statement reiterates the Army 
argument that the W ilson memoran- 
dum of last November "hits right at 
the heart of our ability to maintain 
technological superiority over the enemy 
in the missile field." It declares: 

"It appears to disregard the fact that 
the Armv has been by far the most 
successful service in missile develop- 
ment. It ignores the experience, train- 
ing and organization which the Anny 
lias developed in the missile field." 


Senate May Ease 
NACA Budget Cut 

Washington— At least part of the 
S13.2 million cut from the National 
Advisory Committee for Aeronautics' 
Fiscal 1958 budget by the House prob- 
ably will be restored bv the Senate. 

The 5105 million approved by the 
House was $28.3 million over NACA's 
current fiscal year allocation. Most of 
the new money is scheduled to provide 
for newer facilities and additional em- 

Thc House allowed: 

• Salaries and administration, $70 mil- 
lion. Although there was a cut of S6.8 
million in NACA's request, this amount 
will still give NACA additional $7.3 
million for hiring personnel during the 
next fiscal year. Allocation for Fiscal 
1957 is 5627 million. 

• Construction and equipment, S3 5 
million. $21 million more than the cur- 
rent appropriation but $6.5 million be- 
low NACA's request. 

These are the major projects in 
NACA’s planned construction program: 

• Langlev Aeronautical Laboratory, 
Langley, Va., a SI. 9 million hypersonic 
physics test area and a S3 million data 
reduction center. 

• Ames Aeronautical Laboratory, Mof- 
fett Field, Calif., an $11.7 million hy- 
personic tunnel and a $4.4 million 
boundary layer removal in the 14 ft. 
transonic tunnel to increase the Mach 
capability from 1.2 to 1.4 and to allow 
a doubling of the model size. 

• Lewis Flight Propulsion Laboratory, 
Cleveland, Ohio, a S5.7 million rocket 
systems research facility; a $5.8 million 
expansion of the propulsion systems 
laboratory', and $5.6 million modifica- 
tions to the component research facility. 

• Wallops Island, Va., S2.5 million for 
modernization of obsolescent instru- 
mentation equipment. 


USAF Procurement 

Washington— Dadlev C. Sharp, As- 
sistant Air Force Secretary for Materiel, 
reported last week that USAF's proposed 
S2.7-I6.9 million aircraft procurement 
program for Fiscal 1958 breaks down 
like this; 

• Bombers. $999.4 million. Represent- 
ing 36.4% of the total funds, the money 
will buy 856 of the total aircraft planned 

• Fighters.' SL167 million, 42.5% of 
the total funds, will provide 46% of the 
aircraft planned for Fiscal 1958. 

funds, 14% in quantity. 

• Trainers, $118.4 million-4.3% in 
funds. 32% in quantity. 
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Crusader Completes Fleet Introduction 


Cliancc Vought F8U-1 Crusader, with shock diamonds in jet exhaust during flight over Atlantic Coast, has completed Navy Fleet Intro- 
duction Program at Naval Air Test Center. Patuxent River. Md. Deliveries have begun to fleet squadrons for operational duty. FIP 
program required 53 days, included 412 flights for a total of 603 flight hours. VF-32 based at Cecil Field, Fla., is first squadron to receive 
1,000 mph. Crusader. 


Firm Program Asked 
For Nuclear Plane 

Washington— Construction of a flying 
prototype of a nuclear propelled air- 
craft "with a realistic target date for 
completion” is being demanded by the 
chairman of the Joint Congressional 
Atomic Energy Commission. 

Rep. Carl T. Durham (D.-N. C.) has 
protested that, “despite steadv progress 
Since a cut back in 1953, the Defense 
Department is again using the meat 
axe instead of the scalpel on the aircraft 
nuclear propulsion program." In a 
speech at the National Industrial Con- 
ference Board Conference on Atomic 
Energy in Industry, Durham said: 

"Here is a program where the sound 
principles of management have con- 
stantly been violated. Management has 
been indecisive with authority spread 
out among several different offices and 
branches. In the current cut-back, no 
objectives, schedules or target dates 
have been set to provide guidance in 
the program." 

C-46 Conversion 
Receives Certification 

New York— C-46 conversion under 
development for two years by Riddle 
Airlines has received its Civil Aeronau- 
tics Administration certification. 

Riddle's transport category C-46R 
(AW Nov. 26, p. 41) was developed at 
Miami by Chief Engineer Norman 
Golden. According to the airline’s fig- 
ures, the converted Curtiss plane can 
make 235 mph. true air speed at 9,000 
ft., an increase of 40 mph. A ton of pay- 
load has been added, and the airplane 


now can carrv 50 passengers and take off 
at 49.900 lb. gross weight. Rate of climb 
is 1.140 fpm. at sea level with both en- 
gines, 330 fpm with one engine out. 

New maximum range of the airplane 
is 1,600 mi. Other improvements in- 
clude a new Janitrol heating system, 
new Goodrich wheel and brake assem- 
blies, new Edison continuous wire fire 
detection equipment, stainless steel tub- 


New York— Texas Instruments, Inc., 
and Minneapolis-Honevwell Regulator 
Co. each reported record sales and net 
income for their Fiscal 1956. Texas 
instruments reported sales of $45,- 
699,358, an increase of 59% over the 

The Dallas, Tex., manufacturer of 
transistors reported its military sales, 
principally’ in the apparatus division, 
increased’ 45% to $12,850,247. This 
svas 28% of total sales. 

Texas Instruments net income svas 
$2,349,103 in 1956 compared with 
$1,581,790 in 1955. President J. E. 
Jonsson said 1957 overall sales may- 
reach $65 million, and that military- 
backlog svas $25 million svith several 
contracts extending into 1958. 

Minneapolis-Honey well increased its 
sales 18% to a record total of S287.- 
944,462 in 1956 compared svith $244,- 
S42.068 in 1955. Net income was 
$22,463,657 against $19,278,648. 

Consolidated net sales of Olin 
Mathicson Chemical Corp. in the 
U. S. and Canada increased by 6.5% 
in 1956 to a record $596,673,005. 
Sales in 1955 svere S560.4S0.335. 

Net income for 1956 increased from 
S44, 558,102 in 1955 to $44,791,071. 


ing for fuel and oil line fireproofing, fire- 
proofed emergency wiring in fire zones, 
ignition analyzer systems, additional 
fuel and emergency hydraulic pumps, re- 
designed instrument panels, and better 
radio and navigation equipment. 

Conversions svill be nandled at Rid- 
dle’s Miami base. The aircraft is de- 
signed for airlines svith short-medium 
haul needs. 


The company in 1956 spent $49 
million on nesv plant and equipment, 
including new explosives facilities near 
Marion. III.; nesv aluminum facilities 
at Omal, Ohio, and new pilot plants 
and expanded research facilities for 
nuclear and high energy fuel opera- 

Other financial nesvs: 

• Rohr Aircraft Corp. reported nesv 
orders of $36,891,400 received in Feb- 
ruary boosted its backlog to a nesv all 
time- high of $242,583,800. Rohr is 
building posver packages and major 
components for military airplanes and 

J. E. Rhcim, president, said sales arc 
expected to hit $1 16 million by the end 
of the fiscal year July 31. compared 
svith last year's $90 million. 

• Dc Havilland Holdings, Ltd., reported 
a net income of $4,635,598 for the 
fiscal year ended Sept. 30 compared 
with S2.776.628 in tne previous year. 
The company said the increase in 
profits "has, to a considerable extent, 
been due to the excellent results of our 
Canadian subsidiary-, the dc Havilland 
Aircraft Company of Canada, Ltd. The 
company declared a 7i% dividend, an 
increase over 1955’s 5%. 


Avionic Firms List Record Profit 
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Plasma Jet Heats, Melts Missile Test Shapes 

Two companies are operating plasma 
jet facilities. 

General Electric Missile and Ord- 
nance Dept., Philadelphia, Pa., plasma 
jet (lower right) consists of an electric 
arc in a water cooled pressure vessel. 
The dissociated water vapor resulting 
from the powerful electric arc is di- 
rected out a nozzle in the pressure ves- 
sel at the test specimen. 

The Giannini Research Laboratory, 
Santa Ana, Calif., plasma jet is similar. 
Plasma or ionized jets arc expected to 
be a significant addition to missile test 
devices, for they are able to simulate 
continuously hypersonic flight temper- 
atures in the laboratory. Shock tubes 
can only simulate these temperatures 
flectingly as the shock wave passes. 

GE unit is 70 kw but GE plans 
to build a 10,000 kw size which will 
have a supersonic nozzle. Present unit 
has a i in. diameter electrode for its 
anode, but larger unit will have a > in. 
electrode. Both use a hollow cathode. 


GENERAL ELECTRIC bathes a nose cone in a 2.000F, 4,000 ft. per sec. plasma jet. The nose cone, which is located about four jet diameters 
away from the nozzle, is experiencing a heat flux density of over 2,000 Btu/sec.-sq. ft. 
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British Show Off Their Jetliner; 
RAF Comet Flies Press to Malta 


London— To show off the swift "air- 
line’' efficiency of its new dc Havilland 
Comet II jet transports. Royal Air 
Force flew 41 newsmen from England 
to Malta for lunch— a roundtrip of 
2,782 mi. in 6:43 flying hours, an aver- 
age of 440 rnph. 

Ground speed on the flight went as 
high as 530 mph. 

Comet’s flight, a week later, was 
higher but considerably slower than 
Boeing 707 flight (AW March 18. p. 
38). 

The Comet II demonstration was 
put on by RAF's first military jet 
transport squadron, which now has 
eight Comet II's and is due to take de- 
livery next month of the two remain- 
ing on order. 

No. 216 Squadron received its first 
Comet II in June of last year. Since 
then it has logged more than 2,300 
Comet hours. Most of that time has 
been devoted to aircrew training but the 
squadron will begin a regular service 
to Australia this summer, through 
Karachi and Singapore, designed to pro- 
vide high-speed support to the Woo- 
mera missile test range. 

night to Malta and back in less than 
seven hours provided an effective 
sample of the squadron efficiency. After 
takeoff from Lyncham at 8:23 a.m. 
GMT, Squadron Leader W. I. Harris 
climbed the Comet XK699 at 230 kt.. 
crossing the French coast 27 min. later. 
Altitude was 36,000 ft. and ground 
speed 450 mph. 

At 39,000 ft. the jet transport was 


cut back to cruising • power at Mach 
.73 and went into cruise climb. Fuel 
consumption of the four Rolls-Royce 
Avon Mk. 117 engines in cruising is 
5,500 lb. per hour. To keep the true 
airspeed constant, the aircraft is al- 
lowed to climb gradually as fuel con- 
sumption reduces gross weight. An 
hour and seven minutes after takeoff, 
the Comet reached the top of its long 
curving flight at 42,000 ft. SO miles 
north of the Mediterranean coast of 
France. Ground speed was 530 mph. 
at this point. 

After crossing Sardinia, Squadron 
Leader Harris began his descent 190 mi. 
from Malta at 10:49 a.m.. throttling 
back the two inboard engines and let- 
ting down at 230 kt. to Luqa Airfield on 
Malta. 
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Landing was made at 1 1:27 a.m. after 
a 3 hr. 4 min. flight at an average of 
464 mph. After slightly more than two 
hours on the ground for lunch, the 
return to England was made in 3 hr. 
39 min. at a 416 mph. average against 
headwinds. 

Poor weather in Britain provided a 
compulsorv demonstration of a jet 
GCA letdown. Squadron Leader Harris 
made an approach letdown to 20,000 ft. 
directly over the airfield, dropped into 
the overcast in a tight altitude-losing 
spiral, leveled out into a conventional 
letdown and broke clear at 2,500 ft. 

RAF crews report they arc pleased 
with Comet II performance. Experi- 
ence has shown that on a normal day's 
flying, with two legs of 1,600-2,000 mi. 
taking four to five hours each and an 
intermediate refueling stop of two 
hours, crews are less liable to fatigue 
than when operating piston-engined air- 

RAF crews are not qualified to carry 
passengers in the Comet until they have 
logged 75 hours on the aircraft. After 
that, six month examinations and fly- 
ing tests are carried out to ensure that 
they maintain proficiency. The Mk. II 
carries an operational flight crew of five 
with cabin seating for up to 48 passen- 
gers. 

Tire fullv loaded Comet II weighs 

120.000 lb. and flies over 2.000 nautical 
miles at an average speed of 450 kt. It 
is fully pressurized to 8,000 ft. cabin 
altitude. 

RAF Comets arc limited to an operat- 
ing ceiling of 45,000 ft. 

CAB Certificates 
P&W J75. J57 

Washington— Certification of the 
Pratt & Whitney J57 and J75 turbojet 
engines was announced last week by 
the Civil Aeronautics Board. 

Full-scale production of the com- 
mercial version of the J75, which has 
the commercial designation of )T-4, 
is scheduled to begin this summer. 
More than 8,000 of the smaller J57s, 
which will be designated the JT-3 
for commercial use, have been delivered 
to the military. 

A total of L300 JT-4s and 400 JT-3s 
has been ordered by 14 U. S. and 
foreign airlines. The JT-3 will power 
early production models of the Douglas 
DC-8 and one of the three Boeing 
707 models designed for medium-stage 

The JT-4 will power the two long- 
range models of the 707 and later 
production models of the DC-8. By 
the time the two jet transports arc 
placed into service, the JT-3 will have 
accumulated 4.5 million operational 
hours. The JT-4 is expected to reach 

350.000 hours by 1959. 
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Fleet Squadrons Will Use Sparrow III 

First picture of Sparrow III air-to-air missile mounted on McDonnell F3H Demon shows blunter nose than predecessor Sparrow I. Devcl- 
oped by the prime contractor, Raytheon Manufacturing Co., Sparrow III will go into operational use with Navy licet squadrons. Spar- 
row .III is a radar guided missile with an internal guidance system. Sparrow I. a supersonic 12 ft. long, 300 lb. missile, is a beam rider. 
Lsperimental Sparrow II. developed by Douglas, is not expected to be used by fleet. Tail surfaces of Sparrow I and III appear similar, but 
forward surfaces of Sparrow III. while retaining wedge shape, display smaller degree of sweep than that of Sparrow I's delta planform. 


Marines Simulate Brush-Fire War 


Mojave, Calif.— Using aircraft, avi- 
onics and ordnance under conditions 
which would obtain in the event of a 
brush-fire war outbreak, U. S. Marine 
Corps Third Air Wing deployed re- 
cently for its Second Annual Fighter 
and Attack Weapons Meet. 

Six squadrons from Marine Air Sta- 
tion, El Toro. Calif., were represented 
bv teams composed of pilots, mechanics 
Tmd avionics and annament specialists. 
Aircraft used were: Grumman F9F-5 
Panther, four squadrons; North Ameri- 
can F'J-4 Fury, one squadron, and 
Douglas F3D Skynight, one squadron. 

The FJ-4 and F3D participated only 
in air-to-air gunnery phases, neither 
being equipped to handle air-to-ground 
stores. Sidewinder air-to-air missile is 
now considered the standard ordnance 
item for F3D. Later versions of the 
FJ-4 will be equipped to handle ex- 
ternal stores, with retrofit on current 

Spares Eliminated 

To better simulate realism of combat 
field conditions, the teams estimated 
requirements in spares for all aircraft 
prior to the meet, and airlifted them 
to Mojave where line maintenance in 
aircraft and ordnance were standard. 
Avionics work consisted primarily of 
replacing black boxes which went out. 
These were readjusted, calibrated, 
bench tested and replaced in the air- 
craft. In all cases, spares estimates were 
reported as holding valid, although it 
was permissible to change engines if 
necessary. 

FJ-4 aircraft used Aero 10-C-l fire 


control systems, composed of the Mk. 
16 gunsighting and computing units, 
coupled with APG-30A radar units. 
F'or a new system, the units performed 
well. It was the first such gunner de- 
ployment of an FJ-4 unit, first planes 
having been delivered to the using 
squadrons only in January, with a short 
time since for gunnery practice for 
pilots. These also had routine transi- 
tion and qualification flight work to 

The FJ-4 mounts four 20 mm. 
cannon, with a rate of fire of around 

1 .000 rounds per minute under ordinary 
circumstances, plus Mk. 9 feeders and 
a windup system. It was the first com- 
petition use of both the gun and feeder, 
as well as the fire control system. 

As a gun platform, according to re- 
ports, the FJ-4 leaves something to be 
desired. Stability is such that mal- 
function of one gun is enough to pro- 
duce heavy yawing. Plane carries air 
recharging system in which firing the 
guns also recharges air bottles. Five 
recharges can be accomplished from air 
bottles before exhaustion if guns fail 
to fire and recharge bottles. FJ-4 
equipped squadron had a rounds-fired- 
out average of more than 93%. 

In the FJ-4, the Wright J65 power- 
plant, rated at 7,700 lb. thrust, prosed 
out well at the meet, with very few 
aborts due to engine malfunction. 

F3D position in the meet was more 
for representation than anything. 
Plane’s fire control system, other opera- 
tional characteristics call for different 
techniques than those used in the meet. 

In the straight-winged Panthers, pilots 


and crewmen were dealing with aircraft 
and fire control systems of a proven 
type. Plane utilizes Aero 5-A system, 
composed of Mk. 6 fire control coupled 
with APG-30 radar. Guns are Mk. 2 
cannon, with electrical feed system. 
Main problems in the weapon system in- 
cluded proper gun lubrication, and fire 
control system operation at altitudes 
greater than 1 5,000 ft. 

The fire control system is unpres- 
surized in the F9F-5. Also, pilots re- 
ported both radar and fire control 
touchy in that extra hard landings, 
rough handling, could throw out deli- 
cate adjustments and ruin sighting. 
Drop in Hits 

In all cases, pilots said that mal- 
function of radar caused a two thirds 
drop in hits scored, both in air and 
ground gunnery. While fire control can 
be operated as a fixed sight, techniques 
differ so widely in firing that today’s 
pilots are greatly dependent on avionic 
fire control and sighting, ranging, 
tracking by radar. 

Air-to-air missions were fired on 
standard 6x30 ft. nylon targets with 
radar reflectors attached to forward por- 
tion of targets. On all missions, four 
planes participating carried 100 rounds 
for each of the four guns. All units re- 
ported better than 90% of ammunition 
was fired on each mission, air and 
ground. Passes were high side, as used 
in World War II practice. 

Strafing was accomplished on square 
nylon panels, while skip bombing was 
done against rectangular targets with 
Mk. 76 (25 lb.) practice bombs, four 
loaded per plane per mission. In 
rocketry, four 2.75 in. FFAR’s were 
loaded per plane per mission. 
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billed radar display to any number of 
monitors using microwave links, or or- 
dinary telephone lines if band-compres- 
sion techniques are used. 

Intercontinental Electronics Corp. 
will build the system in the U. S. if 
it receives CAA orders, according to 
company President Harry E. Pinkerton. 
The system was developed by Com- 
pagnie Generate de Telegraphic Sans 
Fit (CSF). 

News Digest 


North American Aviation will con- 
tinue study of WS 110 chemical 
bomber under a 53,520,000 Air Force 
contract. 

Lockheed F-104 Starfightcr com- 
pleted cold weather tests in Alaska. 
Tests included flights after overflight 
cold soaks at -42F and at -491': low 
speed taxi runs over 18 in. of snow, high 
speed runs over hard packed runways, 
with and without drag chute. 


Bright TV-Type Radar Display 
Shows Traffic Control Promise 


French-developed radar display sys- 
tem which can superimpose aircraft 
identification and airways on a radar 
presentation and can be viewed in high 
ambient light has been successfully 
tested by the Civil Aeronautics Ad- 

""Donald°Stuart, CAA Technical De- 
velopment Center director, says that 
"initial evaluation indicates the equip- 
ment is far superior to existing display 
systems in monitoring air traffic.” 
Stuart predicts that units of this type 
will find wide application and the CAA 
is considering the system for use in 
its new nationwide radar network. 
Loaned to CAA 

The new Picture Transformer Sys- 
tem, as it is called, was loaned to the 
CaA for evaluation by Intercontinental 
Electronics Corp., Mincola, N. Y. The 
company is 50% French owned. 50% 
U. S., with most of the latter share by 
Airborne Instruments Laboratory. 

Previous experimental system tried 
at TDC utilized an overhead projector 
to display radar information on a plot- 
ting board around which were grouped 
traffic controllers who positioned small 
aircraft identification markers ("shrimp 
boats”) over the radar blips. 

Because of the low-level illumination 
available from the radar projector, 
traffic controllers were forced to operate 
in a darkened room. Conventional 
radar scopes used in approach control 


and control towers also require viewing 
in low-level ambient light. 

The new system's ability to provide 
a display which can be viewed in day- 
light results from using television tech- 
niques. Radar information is converted 
to a TV-type signal, then combined 
with signals from a TV camera 
mounted overlooking a plotting board. 
The combined picture can then lie dis- 
played on a conventional TV receiver 
or studio monitor, much like closed- 
circuit TV. 


Excellent Resolution 

Traffic controllers view the combined 
presentation to sec location of radar 
blips and determine when and where 
to move their identification markers. 
(See photo.) 

Although there have been previous 
attempts at bright-tubc displays by con- 
version to TV-type signals, the new sys- 
tem reportedly provides far greater 
resolution and involves less complexity. 

Heart of the new system is a storage- 
type cathode ray tube with two separate 
electron guns. One of these is used to 
paint the radar picture on a storage 
surface within the tube while the other, 
mploying a 'TV-type scan, “reads” the 


radar 




a TV- 


tvpc signal. The tube has controllable 
persistence which enables it to display 
the past track of an aircraft as well as 
its present position, if so desired. 

TTie new system can remote the com- 


Nord Gcrfaut II delta wing inter- 
ceptor, in climb clocked by supervisors 
under FAI rules, established these 
times, claimed by French as records: 
12,600 ft. in 1 min. 22 sec.; 20,500 ft. 
in 1 min. 41 sec.; 39.369 ft. in 2 min. 
IS sec. and 49,200 ft. in 3 min. 35 sec. 
Gcrfaut. powered by Snecma Atar G 
with afterburner rated at 10,000 lb. 
thrust, made climb at 620 mph. speed. 

.Mrs. Favc Milbum Apt, widow of 
Capt. Milbum Apt, received posthu- 
mous Distinguished Flying Cross for 
her husband. His flight in Bell X-2 
research craft, in which he was killed, 
carried him to new unofficial speed rec- 
ord of above 2,160 mph. 

Two Royal Canadian Navy Banshees 
and two Trackers flew across the Atlan- 
tic to join Canada's new aircraft carrier 
Bonaventurc, which is beginning sea 
trials operating from south coast of 
England. 

Convair Division awarded initial con- 
tract to General Electric for more than 
S20 million worth of CJ805 engines to 
power the Convair S80 transport. 
Engines will be fitted with reversers, 
suppressors and self-starters. 

General Electric will open second 
European office at Geneva to handle 
technical service of commercial jet 
engines and accessories. William O. 
Mccklcv will be manager. 

Firth Sterling Inc. will study titanium 
carbide cermets and undertake research 
or intemictallic compounds under two 
contracts from USAF. 
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People on the go, go Convairliner... the world over! 

Forty-one leading airlines on all six continents now offer you the unexcelled 
convenience, comfort and dependability of the Convairliner. Built-in steps, 
ample racks for carry-on luggage, and many other comforts that are only now 
being planned for airliners of the future, are yours to enjoy today on a Convair! 
No wonder more airlines have chosen the Convair than any other modern 
passenger plane. Ask your travel agent or favorite airline 
to make your next flight a Convair. Wherever you go, 
you'll find a Convair going places the world over! 

CONVAIR 


GOING PLACES ! 


& V 

# 




A DIVISION OF GENERAL DYNAMICS CORPORATION 


35 




COMMUNICATIONS 
at Ramo-Wooldridge 


The Ramo-Wooldridge Corporation 

5730 ARBOR VITAE STREET • LOS ANGELES 45. CALIFORNIA 





French Fly Griffon II, Turboprop Alize 

First in-flight |>hoto of Nord Griffon II ramjet-turbojet interceptor (below) shows delta planform of supersonic experimental airplane. 
Griffon II. successor to the Snecma Atar powered Griffon I, has turbojct-insidc-ramjet powerplant similar to Leduc 022 (AW Feb. 18. 
p. 27). Note canard surfaces, fairing above intake. Breguct 1050 Alize (above) is an anti-submarine aircraft ordered by French navy. Pow- 
ered by a Rolls-Royce Dart 7 developing 2.105 eshp., Alize carries a crew of three. French have ordered 100. Prototypes arc under- 
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AIR TRANSPORT 


Douglas Proposes Replacement for DC-3 


Higli-wing, four-turboprop transport proposed for 
local carriers; production hinges on reception. 


By L. L. Doty 

Washington— Douglas Aircraft Co. is 
making a tentative bid to tap the local 
service airline market with plans for a 
high-wing, four-engine turboprop trans- 
port that will be marketed as a "DC-3 

The aircraft, which bears the com- 
pany designation 1940, has gone 
through the first design stages in both 
passenger and cargo versions and is now 
ready for wind tunnel testing. Al- 
though neither, a price tag nor avail- 
ability date has been set. promotional 
material is now being distributed to air- 
lines and other potential customers. 

Douglas hopes the response to the 
prospectus it is mailing to .local-service 
carriers will furnish some indication as 
to the demand for such an aircraft. If 
it is high enough. Douglas will order 
the plane into production. 


The proposed transport's operating 
characteristics and specifications: 

• Lycoming T5 3s or Rolls-Royce Dart 
310 turboprops will power the aircraft. 

• Configuration calls for 60 seats lo- 
cated six abreast, although the passenger 
version can be quickly converted to a 
combination passenger-cargo plane. 

• High lift system for short runway 
operations includes full-span, double- 
slotted 40% chord trailing edge wing 
flaps and full-span, 13% chord leading 
edge flaps. 

• Wing span is 102.5 ft.; wing area 
1,300 sq. ft., and overall length, 92.5 
ft. Outside diameter of the fuselage is 
152 in., height at tail is 36.8 ft. and 
wheel base is 29.8 ft. Propeller diameter 
is 13 ft.; propeller-to-ground clearance 
is 78 in. 

• Thermal deicing from combustion 
chambers is used in outerwing panels 
and tail surfaces. Air intake scoops, 



propeller blades and spinners will be 
equipped with electric cyclic de-icing. 
• Nose wheel of the tricycle landing gear 
will swivel 360 degrees, enabling the 
pilot to pivot aircraft on either main 
wheel for fast taxiing and ground man- 
euvering. 

The designations 1940 and 1940A 
(cargo version) are specification num- 
bers next in line for Douglas models. 
Assignment of a DC identity prob- 
ably will follow a decision as to whether 
the DC-9 medium turbojet transport 
will move into production. Some Doug- 
las officials feel that the latter project 
has been all but shelved. 

Ground Handling 

The 1940 is designed to provide 
economic service under hard use involv- 
ing quick turn-arounds over multiple 
route segments from small airports. 
Low cabin floor, single point refueling 
at the rate of 400 gal. per minute 
and three main doors permitting simul- 
taneous loading of cargo and passengers 
will help cut ground-handling time. 

A Douglas official told Aviation 
Week that his company has been con- 
sidering such an airplane for some time 
to relieve the economic penalties im- 
posed on local service airlines by the 
DC-3. Earlier action was deferred be- 
cause of lack of a suitable powerplant. 

Jack Frye's project to build the 
Safari, another four-engine DC-3 re- 
placement, has been deferred because 
of failure to obtain full-scale financial 
backing. Frye is now negotiating with 
Grumman Aircraft Corp. to produce 
101 models. 

Other Replacements 

The DC-3 average break-even load 
factor for local service carriers is now 
98.3%. One airline has break-ev en load 
factor of 154%. Low speed of the 
DC-3 (175 mph.), slow rate of climb 
(257 ft. per minute at maximum gross 
weight) and low lift capacity (average 
of 24 seats) combine to present the 
local carriers from attaining a state of 
economic self-sufficiency. 

Southwest Airways and Allegheny 
Airlines are operating fleets of Martin 
202s and several airlines have placed 
orders for the Fairchild F-27 turboprop 
transport as means of re-equipping with 
a profitable replacement of the DC-3. 

In designing the 1940 as a solution 
to the local service airlines’ operational 
and economic problems, Douglas con- 
sidered these factors: 

• Douglas feels traveling public is now 




DOUGLAS DC-3 replacement, designated 1940. has high wing, high lift design, with full-span, double-slotted 40% chord trailing edge 
wing flaps and full-span 15% chord leading :dge flaps for short runway operations. Seating calls for 60 passengers located sis abreast. 
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1,600 shp., while the T55 weighs 695 
lb, and generates 1,500 shp. Final en- 
gine choice is not likely to result in any 
drastic revisions of present specifications 
for the 1940. 

Douglas wants an engine that con- 
tains a self-sufficient starting system. 
Nacelles will be of semi-mondcoquc 
construction. The aircraft is designed 
to permit removal of each demountable 
powerplant package at the firewall, and 
each engine may be removed through 
a large door at the bottom of the na- 
celle. 

Propeller reverse-thrust is specified as 
a requisite to short-haul operations. The 
Dart engine uses ground-fine pitch to 
brake landing speed and reduce ground 
roll. 

Passenger-Cargo Configuration 

Cabin of the 1940 can quickly be 
converted from a 60-passenger configu- 
ration to a passenger-cargo combination 
accommodating 18-passengers and 1 5,- 
000-lb. of cargo. Section of the cabin 
between the flight compartment and 
station 520 located approximately mid- 
ships is equipped with a standard cargo 
floor and removable folding seats. 

'Hie compartment bulkhead can be 
positioned at 40 in. intervals within 
this section to increase or decrease the 
size of the cargo section according to 
traffic needs. 

Maximum cargo volume is 1,557 
cu. ft. when the bulkhead is moved to 
station 520 position. 

Tlie floor will support 200 lb. of cargo 
per sq. ft. and 100 lb. per in. of cabin 
length. 

Cargo is secured by longitudinal and 
transverse web gates and stanchions. 

The passenger door is located on the 
port side of the trailing edge of the 
wing. The cargo door is located to the 
rear of the flight deck on the starboard 
side. 

Cargo door is 48x60 in. with an 
alternate size of 75x60 in. available. A 
service door is located on the starboard 
side of the fuselage at the rear of the 
passenger cabin. 

When fitted to handle 60-passengcrs, 
the aircraft is equipped with a forward 
cargo compartment 164 cu. ft. in size, 
an aft compartment 143 cu. ft. in size 
and a earry-on baggage compartment 
135 cu. ft. in capacity. 

Cabin heat is obtained from cabin 
compressors that arc augmented by clcc 
trie heaters when cold weather prevails. 
Cooled air is furnished by a heat ex- 
changer which can be reinforced by a 
freon evaporator for another flight or 
ground service. Cabin is pressurized tc 
a maximum operating differential pres- 
sure of 4.16 lb. 

Directional- and longitudinal control 
systems are operated by cable, and the 
movable surfaces are driven by spring 
control tabs. Lateral control is provided 
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“turbine conscious" and will show a 
continuing preference for turbine pow- 
ered aircraft over piston engine air- 
craft. 

The company also believes pas- 
sengers favor four-engine aircraft— a be- 
lief that also influenced Capital Air- 
lines in its decision to buy the 
Vickers Viscount. According to one 
Douglas spokesman, the Rolls-Royce 
Dart has proved itself through its oper- 
ating record with the Viscount as both 
a popular and efficient engine. The 
company is confident the T55 will 
demonstrate equal capabilities although 
the engine has not yet been type tested. 
• Narrow spread between gross takeoff 
weight and allowable landing weight is 
essential to short-stage operation and 
is incorporated in the performance fac- 
tor of the 1940. For example, on an 
SO nautical mile flight, if gross takeoff 


weight of the aircraft is 62,840 lb. and 
runway takeoff distance 2.100 ft., land- 
ing weight at the end of the flight will 
be 61,571 lb. Runwav distance will be 
2,850 ft. 

• Fast climbs and descents are essen- 
tial to short-haul operations. Douglas 
feels that VTOL has not yet been de- 
veloped sufficiently to be of practical 
use for airlines at this time (AW 
March 18. p. 25). Tire company has 
studied STOL possibilities, including 
tilt wing or tilt engines, but has aban- 
doned these innovations on the grounds 
that heavy, costly maintenance work 
would be involved. 

T55 Favored 

Douglas leans toward the Lycoming 
T55 as the best powerplant for the 1940 
because of the weight element. The 
Dart weighs 1.100 lb. and generates 


Lycoming T55 Specifications 

Lvconiing’s T55, rated at 1,651 eshp., is a scaled up version of the 825 eshp. 
Lycoming T53. The T55 model LTC4A-1 for turboprop use has an automatic fuel 


Specifications for the turboprop and helicopter models: 


TURBOPROP ENGINE 

Horsepower (TakeoHl . . . 1.651 eshp 

Horsepower (Maximum Continuous) 1.585 cxbp 

Specific Fuel Consumption (Takeoff) 657 lb /eshp /hr 

Specific Fuel Consumption (Maximum Continuous! 688 lb /eshp /hr 

Weight 665 lb 

Diameter 24.25 in 

Length 58.8 in 

Nominal Outpot Shaft Speed 1.200 rpm 

HELICOPTER ENGINE 

Shaft Horsepower (Tokeofl) 1.676 eshp 

Shaft Horsepower (Maximum Continuous: 1.392 eshp 

Specific Fuel Consumption (Takeofi) .646 lb /eshp /hi 

Specific Fuel Consumption (Maximum Continuous > .685 lb./eshp./hr. 

Weight 600 lb. 

Diameter 24.25 in. 

Length 44 ,n 

Nominal Output Shaft Speed Approx. 6.000 rpm 


by slot-lip segments actuated by hydrau- 
lic power cylinders. 

The 1940 will require a takeoff dis- 
tance of 2,300 ft. at sea level with 
maximum structural takeoff weight of 
65,500 lb. on a standard day using 20 
degree flaps. With maximum structural 
landing weight of 65,000 lb., the air- 
plane calls for a 3,000 ft. landing strip 
with flaps full down 50 degrees. 
Operating Costs 

Block-to-block speed is 200 kt. on 
a 200 nautical mile flight leg and 225 
kt. over a 400 nautical mile run, in- 
creasing to 250 kt. at ranges of 900 
nautical miles and beyond. 

Direct operating costs amount to 1.9 
cents per passenger nautical mile for 
a 200 nautical mile flight and decrease 
to 1.6 cents on flights 830 nautical 
miles in length. On flights less than 
50 miles, direct operating costs arc 3.1 
cents per mile, declining to 2.5 cents 
at 100 nautical mile flights. 

Direct operating costs per nautical 
plane mile are $2.10 on flights less than 
50 miles, $1.15 on ranges of 200 miles 
and $1.00 on runs of 600 nautical 
miles. 

Capacity payload of 1 5,000 lb. is 
attainable on flights up to 550 nautical 
miles with maximum takeoff weight of 
65,500 lb. 

Payload decreases progressively to 
10,000 lb. as flight range is increased 
to 1,075 nautical miles. 

This is how the 1940 will perform 
on an 80 nautical mile flight: 

Cruise altitude will be 10,000 ft.. 
cabin altitude 800 ft., average cruising 
speed 262 kt., block-to-block speed 1 53 
kt. with a payload of 15,000 lb. at a 
direct operating cost of 2.0 cents per 
200 lb. per nautical mile. Fuel con- 


sumed will total 1,269 lb. leasing a 
reserve of 5.710 lb and time taken 
would amount to 31.32 minutes includ- 
ing a 10-minute allowance for taxiing 
and takeoff and landing. 

Loading Doors 

The 1940A cargo version is equipped 
with rear loading doors 100 in. wide 
and 98 in. high. Ramp angle on the 
aircraft is 12 degrees. Upsweep design 
of the fuselage provides a clearance 
sufficient to allow movement of a truck 
bed 50-inches high directlv to the ramp 
sill. 

Clear width of the cabin floor is 
116 inches; height is 98 inches; length 


220 inches. The floor is designed to 
handle a unit loading of 300 lb. pet 
sq. ft. 

Landing gear of the 1940A is 
equipped with universal skis that can 
be installed on all three wheels with 
attachable fittings. Wheels extend be- 
low the ski surfaces so that the aircraft 
can taxi from an unprepared area to a 
hard surface. 

Payload of the all-cargo plane is 
16,0d0 lb., cruise speed is 243 kt. and 
range is 1.590 nautical miles. Maxi- 
mum takeoff weight is 65,500 lb.; max- 
imum structural landing weight is 
59,100 lb., and fuel capacity is 26,600 
lb. or 4,000 gallons. 



Russians Build Turboprop Airliner 

Turboprop airliner designed by O. K. Antonov is designated Ukraina by Russians. Specifications given by the Russians call for cruising 
speed of 360 mph. at 24,000-30,000 ft. altitudes, and a combination payload of 85 passengers and 3i tons of cargo. Russians describe it 
as 30-50% circa per to operate than piston engine transport. Nose resembles 11-28 jet bomber; chin bulge appears to be weather 
radome. Note ventral fin. Landing gear consists of two four-wheel bogies. Passenger doors are visible in each side of rear fuselage. Rus- 
sians say there is a large door “in back of the plane through which a truck can drive,” enabling Ukraina to be used us cargo plane. 
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Cross-section of a headline 


On January 25, 1957, in the early hours of a 
California morning, a USAF B-47 climbed skyward 
into the jet stream. With the aid of one of GPL’s self- 
contained, airborne navigation systems, AN/APN- 
66, the crew put the plane into a 165 mph-plus jet 
stream core and held it there all the way across the 
country. 3 hours, 47 minutes later, the same “47” 
touched down within sight of the Atlantic Ocean. 

The story made headlines and so did the part 
played by the GPL equipment. 

GPL auto-navigators’ demonstrated usefulness 
in locating and flying jet streams is just one applica- 
tion of their basic function — precise point-to-point 
navigation, any time, anywhere, any weather. The 


systems have flown millions of miles in transport, 
bombing, fighter, patrol and weather planes. 

GPL, who harnessed Doppler shift to air navi- 
gation and developed self-contained auto-naviga- 
tors, is the nation’s leading manufacturer of these 
systems. 



GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 
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Three U. S. Carriers Win Rights 
To Serve Five Routes to Mexico 


Washington— Three American car- 
riers were designated last week to serve 
fire of the seven' routes established by 
the first Air Transport Agreement be- 
tween the U.S. and Mexico (AW 
Mar. 18, p. 45). 

Dates have been set for hearings to 
determine the selection of carriers to 
serve the remaining two routes. 

Airlines designated by the U.S. gov- 

• Western Airlines to begin service be- 
tween Los Angeles and Mexico City via 
intermediate points in the U. S. 

• Eastern Airlines to inaugurate service 
between New Orleans and Mexico City. 

• Pan American World Airways, already- 
serving three U. S.-Mexico routes under 
a temporary pennission from Mexico to 
begin sen-ice from New Orleans to 
Merida, Mexico, and to Guatemala and 
beyond; from Houston and Brownsville 
to Tampico, Mexico City and Tapa- 
ehula and to Guatemala and beyond, 
and from Miami to Merida to Guate- 
mala and beyond. 

New York-Mexico City 
Still pending is the question of which 
of three airlines that have applied shall 
receive authority to operate nonstop 
service between New York, Washing- 


ton and Mexico City. Applicants are 
Pan American, American and Eastern. 
Action in this case was suspended in 
1954 pending negotiation of the bi- 
lateral agreement and will be resumed 

A seventh route provided under the 
agreement permits service between Chi- 
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cago and Mexico City, cither nonstop 
or via Dallas or San Antonio. It also 
provides a more complicated picture. 

Dallas and Mexico City, both nonstop 
and via San Antonio under temporary 
pennission from Mexico. It also oper- 
ates between Chicago and Dallas under 
its domestic authority and can offer 
one-plane through service from Chicago 
to Mexico City, but not nonstop. 
Braniff vs. Pan American 

Braniff International Airways also 
operates a domestic route between Chi- 
cago, Dallas and San Antonio and is 
certificated to fly between San Antonio 
or Laredo and Monterey and Mexico 
City. Braniff. however, does not have 
Dallas- Mexico City or Chicago-Mexico 
City nonstop rights. 

Since the agreement permits not more 
than one carrier to a route, further pro- 
ceedings are necessary. The CAB said 
it would take steps to deti 
whether additional authorization should 
be issued to permit full utilization of 
the Chicago-Mexico City rights. 

However, the notice and hearing re- 
quired in such a case will not permit a 
decision by June 5, the effective date of 
tlie agreement. The Board, therefore, 
has ordered an oral argument between 
American and Braniff on April 1 8 to de- 
termine which airline should be desig- 
nated on the Dallas or San Antonio- 
Mexico City portion pending its 
Chicago-Mexico City decision. 
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CAB Delays Decision on Fare Increase 


By Ford Eastman 

Washington— Airline proposals for a 
b% boost in passenger fares on April 
1 to offset increased expenses were 
suspended by the Civil Aeronautics 
Board last week pending a hearing on 
April 4. 

In issuing the order, the CAB said 
the reported declines in net operating 
income during 1956 appeared moderate 
and do not indicate any emergency 
situation that would support permit- 
ting the proposed increases to become 
effective without an investigation and 
hearing. 

Thus far, seven airlines have peti- 
tioned for the increase— Braniff Airways, 
Capital Airlines, Delta Air Lines, East- 
ern Air Lines, Northwest Airlines. 
United Air Lines and Trans World 
Airlines. 

'lire CAB order made American Air- 
lines, Continental Air Lines. National 
Airlines, Southwest Airways Co.. West- 
ern Air Lines. Los Angeles Airways 
and New York Airways parties to the 
proceedings. 

The Board said it was important, 
from both the carriers’ and public’s 
standpoint, that its planned investiga- 
tion be completed promptly. 
Investigation Limited 

To limit issues in the proceeding, 
the CAB excluded consideration of the 
SI per ticket increase proposed by East- 
ern and Capital in addition to the 6% 
fare boost. The Board said the pro- 
posal involved both a change in the 
fare level and the fare structure. 

The CAB also limited the issue of 
determining the earnings element in 
the fares to the single question of the 
rate of return to be allowed on an 
original cost less depreciation rate base. 

For the airline industry as a whole. 


the Board said the proposed fare boost 
would amount to an additional $67 
million a vear. If the SI per ticket ad- 
ditional increase was added on. the 
total increase for the trunkline industry 
could be as much as S95 million. 
Gurney Objects 

Vice Chairman Chan Gurney took 
exception to the Board's action. He 
said the material the carriers have filed 
in support of an interim fare increase 
convinced him the Board should have 
explored the matter more thoroughly 
before suspending the proposed tariffs. 

"Some of the carriers." he said "al- 
lege that current and impending in- 
creases in fuel costs, wages and equip- 
ment will reduce their net income to 
less than the 8% considered by the 
Board as the reasonable rate even for 
the subsidy carriers. 

lie added: "One airline pleads that 
its 1956 domestic net operating income 
before taxes will not be sufficient to 
absorb these increases. The carriers 
further point out that the industry can 
no longer absorb these increases as op- 
erating efficiencies have reached their 
peak and the phenomenal rate of traffic 
growth is slowing down.” 

Gurney said that, in view of these 
contentions, he would have favored af- 
fording all carriers involved an immedi- 
ate opportunity to meet with the Board 
to state their problems. 

Airlines claim the net earnings re- 
flected in financial reports present a 
misleading picture as to the need for 
relief. Eastern, for example, said its 
1956 earnings set a record that was 
largely accounted for by low dcprecia- 

During 1957, the airline said, de- 
preciation costs will be much greater, 
and earnings are expected to take a dip 
as a result. Other financial reports, 


including United’s, reflect considerable 
income from the sale of equipment. 

The Air Transport Assn, says gross 
revenues increased 11% in 1956. but 
that the net income for the whole in- 
dustry decreased by 10%. During the 
last five years, according to ATA. air- 
line net income dropped from 6.5% 
to only 4-7% of gross revenues. 

The big problem facing airlines to 
day, industry spokesmen sav. is the re- 
tention of sufficient earnings to attract 
the financing necessary to acquire S4.6 
billion worth of new equipment needed 
over the next 10 years. More than 
S2.6 billion already is committed for 
the jet fleets on order. 

Increase in fares, while it would help 
to alleviate the situation, is not the 
complete solution, the industry claims. 
The government’s method of deter- 
mining a fair rate of return— based on 
original cost less book dcprcciation- 
has been criticized as allowing insuffi- 
cient earnings. 

Fair Return 

The ATA says that, in an industry 
with a large capital investment and a 
low rate of capital turnover, profits 
based upon a fair return on investment 
will ordinarily represent a substantial 

puny such as private utility company has 
a capital investment of S100 million, 
for example, and annual revenues of 
$40 million, a return of 6% on invest- 
ment will bring in profits -amounting to 
15% of operating revenues. Because 
the investment base is large in relation 
to operating revenues, profits deter- 
mined on that base will provide a sub- 
stantial margin over operating expenses. 

A reversal of the relationship between 
investment and revenues— such as the 
airlines have— will produce a reverse on 
the margin. If investment is $40 mil- 
lion and annual revenues are $100 
million, a return of 6% on investment 

With such a small margin, ATA points 
out, a small change in either revenues 
or expenses can turn the profit into a 


U. S.. Dutch Resume 
Bilateral Negotiations 

Washington— Bilateral talks between 
the Netherlands and the U. S. were 
resumed last week in a new move to 
reach a compromise settlement on 
KLM requests for route extensions 
within the U. S. 

Negotiations between the two coun- 
tries were cut short last year because 
of the failure to reach an agreement on 
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KLM’s request for the routes without 
granting the U.S. anything in return. 

'Die State Department was originally 
hopeful that a compromise could be 
reached by granting one of the three 
routes KLM wants, but, by the end of 
last week, most observers were pessi- 
mistic over the eventual outcome of the 
present sessions. 

The Dutch seek three routes— Amster- 
dam-New York-Los Angeles: Amster- 
dam - Montreal - Houston - Mexico City 
and Amsterdam -New York - Curacao. 
KLM readily admits it has no similarly 
attractive operating rights to exchange 
in reciprocity'. 

The Dutch have had high hopes on 
the latest negotiations and named E. H. 
Van der Bcugal, a top-level official in 
the Netherlands Foreign Ministry, to 
head their delegation. 

Earlier, Dutch Prime Minister Dr. 
Willem Drees sent a personal letter to 
President Eisenhower stressing the im- 
portance of the route extensions to the 
Dutch economy. 

U. S. delegates, however, worried 
that the granting of the routes to the 
Dutch may create an unfair competi- 
tive balance between KLM and the 
U. S. flag carriers. 

Meanwhile, Pan American World 
Airways filed an application with the 
Civil Aeronautics Board for permission 
to operate through service from Hous- 
ton to the European gateways of Oslo, 
Paris and Lisbon. Pan American now 
flics from Houston to Mexico City and 
beyond to Central and South America. 
Tlic new route would in effect estab- 
lish through one-carrier service from 

Viscount Flap Bolts 
Tested After Crash 

London— All 2 1 British European Air- 
ways Viscounts were scheduled to be 
back in service last weekend following 
their grounding for replacement of wing 
flap attachment bolts. BEA’s action, 
and precautionary measures by other 
operators, followed the Viscount crash 
fatal to 22 persons during a landing ap- 
proach at Manchester, England. 

Vickers has advised all Viscount oper- 
ators to make checks of the bolts on 
aircraft which have reached a certain 
operational life as "an ultra safety pre- 
caution.” though cause of the crash has 
not been officially revealed. Witnesses 
reported plane dropped a wing sud- 
denly before it touched down. 

Capital Airlines last week grounded 
and checked its entire 60-aircraft Vis- 
count fleet during a 72-hour period be- 
ginning at 7 p.m. March IS. Ten 
flights scheduled to leave New York 
during this period were canceled, and 
45 other flights departing New York 
went out with substitute equipment. 


Capital’s Viscounts arc Model 744; 
BEA’s arc Model 701. Designations 
within the 700 series, however, have 
little relationship to aircraft time. Capi- 
tal found nothing in its check. 

Trans-Canada Air Lines first checked 
bolts on 14 of its 25 Viscount 724s and 
757s then pulled 20 of the planes off 
schedules for replacement of flap bolts 
as an “ultra ultra safety measure." 
Latest five TCA Viscounts to go into 
service were not affected. Airline ex- 
pected full resumption of service by end 
of last week. 

Air France, with 12 Viscount 708s 
and 701s in service, grounded the 708s 
for checking and decided to replace the 
bolts. 

British Overseas Airways Corp., 
with four Viscount 702s in New York- 
Bermuda service, ran precautionary 
checks without interrupting sendee. In 
Australia, Trans-Australian Airlines 
grounded seven 720s, one of Butler Air 
Transport’s two 747s was grounded. 


Washington — Civil Aeronautics 
Board last week ordered Pan Ameri- 
can World Airways’ transatlantic mail 
rate case reopened as a result of an 
uncompleted audit of the airline's 
systemwide operations for 1954. 

In its examination, the CAB will 
determine if changes or modifications 
should be made in the mail pav Pan 
American has received since 1946. 

From an analysis of the audit, the 
CAB said, it appears that Pan Amer- 
ican's subsidy needs may have been 
overstated by as much as $6,500,000 
between 1946 and 1953. The Board 
says completion of the audit may dis- 
close additional information that 
would require further exploration. 

The information contained in the 
audit relates to the practices of Pan 
American in respect to the charging 
for service to affiliates and to the car- 
rier's accounting practices. 

The Board said many practices of 
Pan American require examination. 
In addition, it said that much of the 
newly developed information throws 
doubt onto the reasonableness of the 
mail rates established for the carrier 
for the 1946-1953 period. 

The CAB said the information now 
available may be "subject to sub- 
stantial qualification” but added that 
it now appears that: 

• Pan American has failed to charge 
Uraba, Medellin and Central Airways, 
a certificated U.S. carrier entirely owned 
by Pan American and operating in 
Central America, proper costs for 
aircraft leased to it. Tin’s, the CAB 
says, has resulted in apparent under- 
charges of $270,000 between 1946 
and 1953. 


Aer Lingus withdrew its 701s from serv- 
ice. Viscount 800s were not involved. 

BEA's Viscounts were first with- 
drawn on Sunday, placed into operation 
again on Monday, then withdrawn once 
more on Tuesday. 

Delta Wants Stock 
On N. Y. Exchange 

Atlanta— Delta Air Lines has filed an 
application with the New York Stock 
Exchange asking the exchange to list 
its S3 par value common stock on the 
New York board. The stock is now 
sold over the counter. 

Similar applications have been filed 
with the Securities and Exchange Com- 
mission, and the effective date of trad- 
ing on the exchange will depend upon 
the action of the two agencies. Out- 
standing common stock now totals 1,- 
122,525, and the number of Delta’s 
stockholders number about 6,000. 


• Pan American has absorbed ground 
service costs of Central Airways at 
Tocumen Airport. Panama, amounting 
to about S246.000 from 1950 to 1953 
and $99,000 in 1954. 

• Pan American has failed to bill 
outside companies, including affiliates, 
with proper charges and rates for 
airport service it renders at a number 
of airports in Central and South 
America and has absorbed $4.1 mil- 
lion of the costs from 1946 through 
1953 that should have been charged 
to these companies. 

• Pan American should have allocated 
S595.000 overhead costs of its Latin 
American Division to Central Airways. 

• Pan American overstated its oper- 
ating expenses bv improperly charging 
$280,000 of depreciation expenses 
from 1950 through 1954 on $548,000 
of flight equipment spare parts it 

Airlines but which were not given 
any value by the latter airline on its 
books at tnc time the transfer was 

• Pan American failed to allocate to its 
Miami and Brownsville overhaul bases, 
which performed maintenance services 
fot other companies, a portion of that 
part of the Pan American system's 
general and administrative expenses 
charged against its Latin American 
Division. The allocation. CAB esti- 
mated, totals $1,145,000 from 1946 
through 1953. 

• Pan American deviates in numerous 
instances from the Board’s uniform 
system of accounts or failed to observe 
accepted accounting principles in keep- 
ing its books and records and in re- 
porting the results of its operations. 


Pan American Case Reopened 
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NOW... ON WESTERN AIRLINES! 


Hunt IBreakfast 

FLIGHTS 

Now Western brings to its breakfast flights to major cities in the West a new 
high in gracious service - the same superb quality you already enjoy on its celebrated 
luncheon and dinner "Champagne Flights." 

Once aloft, you are served a breakfast tray of fruit, eggs or potatoes, and hot coffee. 

Then from the silver chafing dishes of the "Hunt Breakfast” cart, an attentive stewardess 
serves your choice of breakfast delicacies — steaks, broiled chops, tempting slices 
of Canadian bacon, sausages and Danish pastries or muffins. 

Truly the "Hunt Breakfast" makes it a flight to remember . . . and only on Western Airlines ! 



"Hunt Breakfast 

FLIGHTS 

* Seattle/Tacona to San Francisco and Los Angeles. 

* Portland to San Francisco and Los Angeles. 

* San Francisco to Los Angeles. 

* San Francisco to Salt Lake City, Denver and Minneapolis-St. Paul. 

* Los Angeles to San Francisco. 

* Los Angeles to San Francisco, Portland and Seattle/Tacoma. 

* Los Angeles to Salt Lake City and Minneapolis-St Paul. 

* Minneapolis-St. Paul to Denver, Salt Lake City and San Francisco. 


46 


SHORTLINES 


► Pan American will cut New York- 
Nassau first-class round-trip fares by 
20% with a new 30-day excursion rate 
effective April 1 5. The daily DC-7B 
flights will be offered at 5146.50 round- 
trip. 

► Travel agents produced 17.1% of 
Capital Airlines’ passenger revenues in 
1956. Increase in revenues from agents 
was 45% over 1955. 

► Trans Canada Air Lines Viscount 
fleet now totals 22. Carrier has re- 
ceived four more of 3 1 it has on order. 
Deliveries will be completed bv mid- 
1958. 

► Lufthansa gave 100 construction 
workers a free 14-hr. Super Constella- 
tion ride after opening of new airport 
buildings at Hamburg. Workers got 
aerial view of their job, also free drinks 
from hostesses. 

► Lockheed Aircraft Service-Interna- 
tional is expanding Idlewild facility, 
plans to add 211,500 sq. ft. of hangar, 
ramp, storage and parking space. Addi- 
tional space will accommodate 12-15 
two-engined, or as an alternate eight 
four-engined planes. 

► Convair 440 orders have increased by 
21 to a total of 146 in past 18 months, 
with 70 deliveries of the twin-engined 
transports already made. Most recently 
announced orders are Cruzeiro do Sul 
of Brazil, 4; Eastern Air Lines, 5: An- 
sett Airways, 3; Jugoslovenski Aero 
Transport, 1; Lufthansa. 3; an un- 
named Japanese airline. 1: REAL S/A, 
2; Aero O/Y in Finland. 1; Union Oil 
Co. of California. 1. 

► United Air Lines will inaugurate DC- 
7 non-stop coach service between New 
York and San Francisco on April 1. 
Fare will be 5102 one way at present 
fare levels, 5108 if fare increases arc 
approved. 


► Airline real estate department has 
been established in New York by Julicn 
J. Studlcy, Inc. Special department of 
real estate firm will handle office space 
and ticket counter locations for its car- 
rier customers. 

► Los Angeles International Airport 
handled 3,944,967 passengers in 1956, 

Mail, freight and express total rose’ 7% 
to 127.5 million lb. Last fiscal report 
of the Los Angeles Department of Air- 
ports showed SI, 451, 170 net profit for 
year, including Los Angeles and San 
Fernando Valley airports. 


AIRLINE OBSERVER 

► Airlines will get no decision on a new goal for transport aircraft eligible 
for the government’s fast tax writeoff program until late this year. Office 
of Defense Mobilization previously had planned to close the goal at 900 
commercial aircraft, but the Air Transport Assn, objected on the grounds 
that applications for accelerated tax amortizations on almost 400 aircraft 
would be denied. ODM now says that a "final decision on the establish- 
ment of new goal in this area should be postponed until the new require- 
ments are transmitted to the ODM by the Department of Defense.” 

► Northwest Airlines is shooting for an April 28 target date to begin DC-7C 
service over the Great Circle Route to the Orient. First of 14 DC-7Cs was 
delivered March 1; two more are scheduled for delivery before the. April 28 
target date. Plans call for four weekly round trips between Seattle-Tacoma 
and Manila via Tokyo and Okinawa. Combination tourist/first-class con- 
figuration will be used over the route. 

► Viscount 812 ordered by Continental Air Lines will fly with derated 
engines. The Viscount's Rolls-Royce RDA. 7/1 engines deliver 2,100 slip, 
but are limited to 1,800 slip, at takeoff because of the aircraft’s lack of 
directional control if an engine suddenly fails at takeoff and causes 
asymmetrical thrust. Pilot, however, can avail himself of the higher power 
during climb and cruise. 

► Aeroflot, Russia's state-owned airline, admits it fell short of its 1956 
passenger-mile quota although new highs in traffic were reached during the 
year. Aeroflot said poorest results were shown in Far Eastern and Eastern 
Siberian administrations. “Failure to meet goals in these areas indicates 
there are serious shortcomings in economic management by several of our 
subdivisions,” the airline said. It also added: "Errors are still being toler- 
ated in economic planning, formulation of flight schedules and flight crew 

► Civil Aeronautics Administration is investigating the Iatron projection 
system of radar display as a means of producing a picture 16 inches in 
diameter of sufficient brightness to be seen under all daylight conditions in 
control towers. CAA’s eventual goal is radar display 48, inches in diameter 
with targets bright enough to stand up against daylight conditions. CAA 
also is testing a French-developed system at Indianapolis Technical Devel- 
opment Center. 

► Boeing Airplane Co. has commissioned Stanley H. Brewer, professor of 
transportation at the University of Washington, to study the feasibility of 
producing an all-cargo turbojet aircraft. 

► Douglas Aircraft will have nine DC-8s in both domestic and interconti- 
nental versions with three different engine configurations ready for flight 
during testing and CAA certification of the jet transport. By the time CAA 
certification testing program is completed, the company expects to have 
39 DC-8s ready for delivery. 

► If the French government decides to begin a local-service type operation, 
the feeder airline will be jointly owned by Air France, the state-owned rail- 
ways, private airlines and banks and insurance companies. 

► Convair has completed full-scale mockup of its 880 jet transport except 
for cabin interior. Mockup consists of complete fuselage, one wing with 
nacelles, one horizontal stabilizer and all but the upper tip of the vertical 
stabilizer which was cut short to allow for ceiling clearance. Basic elements 
of all systems arc contained in the fuselage including air conditioning, fire 
detection and radio. 

► Air traffic controllers are renewing their protests against recent reclassifica- 
tion of standards by the Civil Service Commission that resulted in the 
downgrading of some personnel (AW Oct. 1, p. 41). Civil Aeronautics 
Administration is handling the problem as a “priority project” and has 
assigned its Chief of Operations Division to review the classification stand- 
ards in conjunction with the CAA Classification Division. 
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FOLLOW-THROUGH AT CHANCE VOUGHT 


Integral Tanks in 

a / i c izor /y?// i W i n g 


How to make a fuel container out of a 
supersonic wing . . . Crusader designers who were 
given this problem saw in it the earmarks of a typical 
Chance Vought assignment. First, the job had never 
been done before. Second, the whole problem was 
theirs to solve and control — from design through test 
to the factory floor. 

They began with a philosophy that proved sound all 
the way: design a fuel container first, then make it 
behave like a wing. Next, they focused on the major 
problem — adequate sealing — and selected a sealing 
method to solve it. 

To determine best configurations and leakproof bolt 
and screw attachments, designers put several trial tanks 
through a stiff test spectrum. Then they moved to the 


shop to oversee the production and assembly of parts 
for their wing. 

Looking ahead to the assembly line, they prepared a 
manual for shopmen and held classes explaining methods 
for assembling and sealing the two-purpose wing. To 
complete their job, they also wrote a maintenance bible 
on wing tank repair — a book which, significantly, hasn’t 
been needed to date. 

Technically, the fuel cell project was one of a kind. So 
was our pioneering work in electromechanical stabiliza- 
tion systems. Likewise, our discoveries in antenna weight, 
cost and performance improvement resulted from special- 
ized effort. 

In engineering challenge, however, these efforts were 
related. Each allowed the designer to take a new route 
... to follow through . . . and to see his idea make good. 


Flight Test Instrumentation Engi- 
neer. To develop instrumentation sys- 
tems and calibration equipment. 
Requires E.E. degree, or working 
knowledge of telemetry and auto- 
matic data processing systems. 


Power Plant Installation Designer. 

To design fuel, air induction and 
accessory systems, and engine mount- 
ings. Requires engineering degree, or 
equivalent, and ability to prepare 
specs, layouts and detail drawings. 


Support Equipment Designer. To 

design shipboard handling equip- 
ment and loading devices for missiles 
ond fighter aircraft. Requires flair 
for mechanical design, engineering 
degree, or equivalent experience. 


Fluid and Propulsion Test Engi- 
neer. To work on central system 
simulators ond fuel, hydraulic and 
pneumatic systems and components. 
Engineering degree and three years 
related experience required. 



You pay neither sales tax nor city and 
state income tax in Dallas, Living costs 
are low, and top recreation is close at 
hand. You can use these savings as 
Dallasites do — on outdoor fun for the 
family. 


For a firsthand look at our engineering opportunities, arrange now for a 
personal interview at Chance Vought. Or, for a report on our openings, 

Mr. J. W. Larson, Asst. Chief Engineer, 

Dept. A-5 


C H A N C E 



o//r///7' .1 //ff;«.i77 r 




AERONAUTICAL ENGINEERING 


ANTI-SPIN toll rocket on right wing tip of 1/25 scale model of F-lfHA is tested as an emergency spin recovery device at NACA Langlev 
Free Spinning Tunnel. Technician has just tossed model into tunnel using a spinning motion. Arrow (right 1 ) indicates wing tip rocket. 


NACA Models Seek Critical Spin Answers 


By Evert Clark 

Langley Field, Va.— Increasingly 
critical problems of spin in high per- 
formance aircraft may lead to auto- 
matic controls designed to keep in- 
cipient spin from becoming a violent 
maneuver. 

Although frec-flight models have 

than 20 years by researchers at the 
National Advisory Committee for 
Aeronautics’ Langley Aeronautical Labo- 


ratory, their importance in the ex- 
ploration of incipient spin has forced 
development of new techniques for 
their use outside spin tunnels. 

New techniques also arc being found 
for the use of frec-flight dynamic 
models in investigating vertical and 
short takeoff and landing configurations, 
even after 10 years of experience with 
VTOL and STOL models here. 

Spins in high-speed research and 
fighter aircraft happen so rapidly and 
so violently and arc so difficult to re- 


cover from, that spin research has been 
broadened to put greater emphasis on 
prevention. 

Spin recovery problems changed 
"appreciably and suddenly" with the 
advent of swept-wing rocket and jet 
designs and “the associated extreme 
mass characteristics,” according to A. I. 
Neihousc, head of the Spin Tunnel 
Section of Langley's Stability Research 
Division. 

Nature of the spin also changed 
from a fairly steady motion to an ex- 
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RADIO controlled models of XF8U in 1/9 scale and X1E in 1/6 scale (above 
and right) arc launched from helicopters to carry out incipient spin tests. 
Instrumentation of the models include vanes on boom of XF8U (above' 
which obtain the approximate angles of attack and sideslip duriug flight. Air 
Force gun in model photographs vanes through engine air intake. Radio 
receivers, parachute installation and camera hatch near nose of XFSU model 
are visible at right. Both models are in the Dynamic Tunnels Operation 
Shop at NACA's Langley Aeronautical Laboratory 1 . 





TMI TUBING 


ADMITS NO 
PERFORMANCE 





us late a quality-look at your “impossible” 
tubing problcn- 


This Symbol 
Means Quality 

Thinking As Much 
As It Means 
Quality Tubing 




trcmely oscillatory one, and aircraft 
displayed a tendency to go into spins 1 
not only near landing speeds but at 
very high speeds as well. 

Reasons for these changes— some of 
them still being discovered— are all in- 
terrelated. They include: 

• Extreme changes in mass distribu- 
tion. From piston-engine designs, in 
which mass was more evenly distributed 
over a relatively stubby fuselage and 
relatively high performance large wings, 
aircraft have gone to designs in which 
mass is concentrated almost entirely in 
elongated fuselages. 

• Loss of effectiveness of control sur- 
faces. As aircraft come to resemble 
missiles more, with longer bodies and 
a greater percentage or mass in the 
body, control surfaces arc shrinking— 
even though they have ever-increasing 
moments of inertia to combat in trying 

• Gyroscopic effects of jet engine 
torque. Rotation of masses within a 
jet engine create a gyroscopic effect 
that can contribute considerably to a 
spin. This further unbalances the 
struggle between control surfaces and 
spin moments and forces. 

• "Flying" effect of fuselages. Long, 
thin noses of high performance air- 
craft tend to act as thick airfoils and 
"fly" the aircraft into the spin. This 
phenomenon is one of the reasons why 
new techniques, using larger-scalc 
models, have become necessary. Reyn- 
olds number effects, which plays a large 
part iu flow over a body of revolution 
such as the fuselage, becomes a piob- 
lcm in trving to obtain useful data with 
small (usually l/25th) scale models in 
the spin tunnel. 


• Speed. In the inadvertent high speed 
spins experienced in newer military and 
research aircraft of the X series! for- 
ward speed not only makes gyrations 
more violent but helps to decrease rela- 
tive effectiveness of control surfaces, 
adds to pilot confusion at the begin- 
ning of the spin, cuts down the time in 
which he can react to prevent jt and 
contributes to his disorientation during 
the spin, lessening his chances of re- 

Change in Technique 

Already, research has led to a change 
in techniques for spin recovery in ad- 
vanced aircraft. The old rule was to 
use full opposite rudder and full down 

The rudder acted almost as a brake, 
and the elevator threw the aircraft into 
a dive attitude. 

Now, tail control surfaces are ineffec- 
tive, and the aileron has become the 
useful surface. It is applied with the 
direction of the spin— not against it. 
In a right spin, for example, right full 
stick drops the right wing and starts 
a roll to the right, which becomes a 
dive and makes recovery possible. 

With 1 5 years of spin tunnel research 
behind it. the NACA reached a point 
after World War II at which aircraft 
designers could, through consideration 
of mass and dimensional data, antici- 
pate whether their planes would meet 
spin recovery requirements, often with- 

But with tire high-speed jet and 
locket designs that followed. Ncihousc 
savs. "Critcrions established after years 
of testing were no longer adequate.” 

Until recently, only these facilities 
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The first CL-28—the largest aircraft ever 
built in Canada— rolled off the production lines 
within hours of a schedule set 2', i years before. 

Now completing its rigorous pre-flight lest program, 
Canadair's CL-28 has been designed specifically as 
an anti-submarine aircraft for search and patrol 
duties with the RCAF’s Maritime Air Command. 

Canadair's CL-28— known to the RCAF as the 
CP-107 — is a four-engine, very long range, long 
endurance sub-hunter and killer. It carries the most 
comprehensive collection of electronic and other 
detection equipment ever assembled into one air- 


craft for locating, tracking, and ‘fixing’ enemy sub- 
marines — whether submerged, 'snorting' or on the 
surface. Once contact is made, torpedoes, depth 
bombs, and other offensive weapons are released. 

Now in quantity production at Canadair's Montreal 
plants, the CL-28 becomes a major component of 
the NATO defenses of the Western world. 


c t CANADAIR 





Contributing to superb performance . . . Boeing’s B-52 
Stratofortress is powered by eight Pratt & Whitney Aircraft J-57 turbojets 
with main fuel pumps engineered and built by Chandler-Evans. 


Products, too, are “known by the company they keep”, 
and CECO is proud to be airborne with many of the latest 
and finest military and commercial aircraft. 

CHANDLER-EVANS • WEST HARTFORD 1, CONNECTICUT 

Address your request to “Stratofortress”, Dept. A. 

An informative CECO fact folder is also available on request. 



SYSTEMS f CONTROLS 


were used by the Spin Tunnel Section 
for spin studies: 

• A 20-ft. atmospheric free-spinning 
tunnel. This has been in operation 
since 1941. A 15-ft. tunnel also was 
used from 1935 to 1946. The 20-ft. 
tunnel is instrumented with a motion 
picture camera with timer and airspeed 
indicator (manometer). Stop-watches 
and a tachometer also arc used. 

• Six-component resistance strain gage 
which measures normal force, longi- 
tudinal force, lateral force, and mo- 
ments of roll, pitch and yaw. 

• Sling-shot arrangement for catapulting 
dynamic models into still air. They are 
caught in a retrieving net. Synchronous 

from which time histories can be ob- 

• Spin-rig fitted with rudder pedals, 
stick, aileron and turn indicators. The 
rig is most useful for studying pilot 
orientation in inverted spins. Research 
has shown that a rudder may be almost 
entirely ineffective in an upright spin 

spin because it is in the free air stream, 
not shielded by elevators and fuselage. 

• Reeves analog and IBM 704 com- 
puters. Project priority is sometimes a 
limiting factor here. 


New Study Method 

Newest technique is to drop large, 
radio-controlled dynamic scale models 
from a helicopter and actuate their con- 
trol surfaces in flight to produce incipi- 
ent spin and to attempt recoveries. 
Models arc recovered by radio-actuated 
parachutes. 

The possibility of using large radio- 
controlled models powered bv liquid- 
fuel rocket motors and flown from the 
ground to altitude to study stall, spin 
and roll divergence also is planned. 

Surplus fabric-covered OQ-3 target 
drones equipped with landing gear arc 
being flown to gain experience and to 
learn techniques needed for drone 
flight. 

Helicopter drops are made from an 
old Air Force training field- West Point 
Airport at West Point, Va. When the 
helicopter reaches the desired altitude, 
the model— slung just below the fuse- 
lage-is lowered on a 10-ft. pole to 
move it as far as possible from the 
rotor down-wash. The model is released 
from a hook at the end of the pole by 
the pulling of a wire. 

Later drops will be from as high as 
3,000 ft. Weighting models to get a 
high specific density simulates flight at 
higher altitudes. 

Models once were built of spruce 
spars, reinforced with metal and built 
up with balsa. Now most arc made bv 
tnc Dynamic Tunnels Operations shop 
from quarter-inch Fibcrglas or other 
plastics. 

Typical equipment for the drop 




Taming Rocket Powerplants 



Present powerplant controls requirements are based on these straight- 

2. Sequence nn!l control the systenflo rated thrust 

3. Vary thrust rapidly anil safely as required 

4. Shut down smoothly 

Step one may require the use of gas pressure regulators and relief 
valves to push the propellants safely from tankage to pumps. There must 
be switches and relays to indicate or control the valves which admit pro- 
pellants to the gas generators and combustion chambers, and time delay 
cutouts to insure against unsafe accumulation of propellants. 

In step two, ignition and combustion may be monitored to insure 
correct use of the high energy release rates. Turbines may be safely brought 
up to speed by throttling the propellants. Safety devices may be added to 
limit over-speed and avoid the danger of structural failure. 

In step three, a controller (it may be hydraulic, electric, pneumatic, 
or a combination) is used to vary thrust. Here multiple loop servo systems 
are sometimes used to insure that thrust change rates, turbine speeds, 
vehicle acceleration or terminal velocity, and other parameters vary in a 
coordinated manner. 

Finally, in multiple stage powerplants or piloted vehicles, the rocket 
engine must be shut down safely and the system automatically purged 
of propellant accumulations. 

The successful implementation of these four steps involves the applica- 
tion of many devices of unique characteristics whose individual selection 
is intimately tied to the following question: 

“What is the actual control system problem to be solved?” 

Once this question is clearly and consistently defined, a tight per- 
formance envelope results. This makes the few possible solutions fairly 
obvious. The final stage is to apply the knowledge of a team of control 
specialists and proceed through the usual component development stages. 
At RMI, this team of specialists in controls engineering is made up of 
highly qualified mechanical, electrical and chemical engineers. These pro- 
fessional men have wide experience in the creation of control units and 
systems for rocket powerplants as well as other types of propulsion systems. 
However, there is a continuing need for qualified graduate engineers, able 
to participate in working closely with other groups of specialists, integrat- 
ing the control system into the overall engine performance envelope. 

The systems approach is of extreme importance to successful rocket 
powerplant control efforts. It is a standard approach of the RMI Controls 
Section. Sequence system design, switching circuit analysis, human engi- 
neering, feedback control methods, statistical procedures, information 
theory and latest research data on fluid flow control are among the tech- 
niques used. They are applied along with practical design concepts which 
result in the development of simple but effective controls systems. 
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One hundred million square miles of landing field await the new 
Martin SeaMaster. The waters of the earth have become one 
global air base for the Seaplane Striking Force — the new con- 
cept of defense, in which this Martin P6M is the pioneer. 

A plane in the more than 600 mile per hour class that can lift 
a 30,000 pound payload off six foot waves demands the utmost 
in structural materials. To build the greatest strength with the 
least weight, Martin engineers turned largely to Hexcel honey- 
comb. In fact, the SeaMaster employs the widest range of 
structural honeycomb applications ever used in one airplane. 
New shapes and new ideas in light and strong honeycomb con- 
struction ... the result of engineering and research cooperation 
between Hexcel Products Inc. and the Martin Company . . . 
contributed to the success of the SeaMaster. 

Hexcel's laboratories and sales -engineers are at the aircraft 
industry's immediate service. Write, wire or telephone Hexcel 
Products Inc., the Home Plant, at 951 -61st Street, Oakland 8, 
California, the Eastern Plant, P.O. Box 177, Havre de Grace, 
Maryland. Branch offices: 1025 W. Arbor Vitae Street, Ingle- 
wood 1, California ; 3309 Winthrop Avenue, Fort Worth, Texas. 



HEXCEL- PRODUCTS INC. 

America’s leading producers of 
honeycomb core materials 

ALUMINUM. CLASS FABRIC — PLASTIC. COTTON. STAINLESS STEEL 
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models, which usually run around 1 ,'7th 
to I /9th scale, might include a four or 
five channel Aerolab radio receiver for 
aileron control, a two or three channel 
Babcock receiver for elevator control, 
two spare channels to actuate the para- 
chute, a rate gyro developed by Lang- 
ley's Instrument Research Division and 
an Air Force gun camera which would 
shoot through the engine air intake at 
angle of attack and angle of sideslip 

A modified M-55 gun tracker is used 
by the ground controllers. One man 
tracks while another concentrates on 
controlling pitch and a third controls 
roll and yaw. A second tracker has been 

Spin tunnel researchers have investi- 
gated various emergency recovery de- 
vices, including wingtip and tail para- 
chutes, anti-spm roll rockets mounted 
at the wingtip and the possibility of 
using deflection plates to divert engine 
thrust and produce a moment that 
would work against gyration forces. 

A three ounce, two second step 
rocket mounted on the wingtip of a 
scale model of the Lockheed F-104A 
has been tried in the spin tunnel, and 
North American Aviation. Inc., has 
experimented with a wingtip rocket on 
a full-scale aircraft. 

Greatest objection to the use of tip 
rockets or jet tip controls is the same 
as the objection to most anti-spin 
characteristics that might be built into 
high performance aircraft. For almost 
every desirable characteristic gained, an- 
other must be sacrificed. 

The standard reaction when a de- 
signer is told that his model may have 
undesirable spin characteristics tends to 
be: "O.K., fix it but don’t change anv- 

Manpower Limiting Factor 

One limitation on spin research at 
the moment is lack of manpower. 
NACA has encouraged manufacturers 
to permit their representatives to assist 
in spin tunnel work to the obvious 
benefit of both parties. 

Spin work, like most of the research 
done at Langley, is complemented by 
high-speed rocket-model flight at the 
Pilotless Aircraft Research Division’s 
Pilotless Aircraft Research Station at 
Wallop’s Island. Va. (AW Mar. 11. 
p. 51). 

What general solutions spin research 
might produce for high performance 
aircraft is not yet clear, but automatic 
controls are considered a good possi- 
bility. 

Charles H. Zimmerman, chief of 
Langley’s Stability Research Division, 
says past spin research has brought an 
“inestimable saving in time, dollars, 
planes and lives.” Almost every fighter 
in the Air Force and Navy inventories 
has been tested here. Models of the 





Pastushin Fluid-Tight Jacketed Rivets are 
available for use with automatic machines and 
for installation where hand-driven equipment 


Tigh^crni^lrnction. The Vast 
available for field applicatior 
PA-3, which gives full instri 
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Announcing: 





Honeywell's new Florida plant... 


devoted exclusively to inertial guidance! 






A "CLEARING HOUSE” OF KNOWLEDGE 
ABOUT MOBILE HOUSING STRUCTURES 



AIRBORNE HOUSING SPECIALISTS . . . Structures for 




MOBILE GROUND CONTAINERS . . . Units for missile 
guidance, "listening," and generating equipment. 
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Consult Fruehauf's Experienced Research and 
Engineering Staff With Any Problem Con- 
cerning Mobile Housings 

Since the need for airborne, seagoing, and ground-propelled 
radar control equipment arose when the guided missile be- 
came important as a weapon, Fruehauf has built thousands 
of highly specialized housings for such equipment. These 
Fruehauf-designed or Fruehauf-built shelters have run the 
structural gamut. They include insulated, air conditioned, 
heated, and refrigerated units to function from the Arctic 
to the desert. And they include compact, retractable-wall 
units for rapid delivery by air, land, or sea to the firing line 
wherever it may be. 

Fruehauf's vast store of design, engineering, and produc- 
tion experience — with all types of metals, structures, in- 
sulations, heating and cooling systems, and transportation 
methods — makes this 42-year-old firm a veritable "clearing 
house” of knowledge for you to draw upon. As the world’s 
largest commercial Trailer builder, Fruehauf is perfectly 
geared to meet problems and schedules in the mobile hous- 
ing category. 

Whether your contract concerns housing for missile guid- 
ance equipment, radar units, communications equipment, 
generating machinery, or any other mechanisms requiring 
both protection and mobility, consult Fruehauf freely for 
design or production assistance — to be sure. 


FRUEHAUF TRAILER COMPANY 

MISSttrPRODUCTS DIVISION 


1 0986 Harper Avenue, Detroit 32, Michigan 
5137 S. Boyle, Los Angeles 58, California 


McDonnell F-101B and F4H have been 
tested in recent weeks. 

VTOL and STOL configurations also 
will be investigated with free-flying, 
radio-controlled dynamic models, nicy 
will be powered bv hydrogen peroxide 
decomposition motors, let-augmented 
flap, a method of shortening takeoff 
and landing (AW Oct. 22, p. 34), also 
will be explored this way. 

The Frcc-Flight Tunnel Section, 
headed by John P. Campbell, has 
worked with the Spin Tunnel Section 
on development of techniques. 

Three years of work has gone into de- 
velopment of radio control systems that 
meet accuracy, economy and weight 
requirements. 

VTOL/STOL Study 

Radio models will permit the use of 
larger-scale models and study of the 
entire flight range. Hovering, conver- 
sion and a form of free flight have been 
studied in the return tube of the full 
scale wind tunnel, out of doors on a 
revolving crane facility (AW Oct. 15, 
p. 29) and in the full scale tunnel. 

Equipment now being installed on a 
truck will allow study of lateral and 
longitudinal characteristics of powered 
VTOL/STOL models during rapid 
transitions to forward flight and in 
approaches and landings. 

Models hung from a boom by a 
safety cable will take off vertically with 
the truck stationary. As they go through 
the transition into forward flight, the 
truck will follow so that the cable re- 
mains slack. Roll, pitch and yaw- 
pilots will be housed in a cab at the 
rear of the truck, with a full view of 
the models at all times. 

The general feeling at this point is 
that the deflected slip-stream technique 
is better suited to STOL aircraft and 
tilt wings better suited to VTOL types. 

NACA is now testing a tilt-wing 
model on which the wing is mounted 
high and hinged near the back, and em- 
ploys a sliding flap for low speed for- 
ward flight. This model also has jets 
at the tail to aid control. 

Grand Central Rocket 
Builds New Test Site 

Los Angeles— New static test center is 
being developed by Grand Central 
Rocket Co. in Riverside County, Calif. 

The new test site is centered in more 
than 8,000 acres, surrounded by moun- 
tains. Development to date includes 
roads, firebreaks and construction of 
the first test cell. 

The facility will accommodate the 
largest solid propellant rockets now on 
the drawing boards. 

Grand Central is developing the third 
stage, 18,000-mph. solid propellant mo- 
tor for the Vanguard project. 


In air-foil sections, strength, accuracy 
and smoothness are of primary, im- 
portance. These characteristics, plus a 
minimum of machining, are offered by 
this Antioch Process missile fin cast- 
ing. The alloy: A-356. Tolerances of 
±.010" in thickness and .020" T.I.R. 
on flatness are held in production. Sur- 
face finish, as cast, is better than 
125RMS. Test bars machined from 
heavy hub section have minimum ulti- 
mate strength of 36,000 psi and elon- 
gation of 11%. 

Morris Bean & Company specializes 
in casting parts for wave guide, fluid 
flow, and aircraft application to de- 
manding standards and in volume 
production. 

If your designs call for high per- 
formance aluminum parts, get ac- 
quainted with Morris Bean castings. 
Send us a part print for recommenda- 
tions. Technical literature on request. 

Morris Bean & Company 

Yellow Springs 4, Ohio 
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Gives You 

Precision Switching Unaffected by 
Environmental Conditions 


AIRCRAFT 
GUIDED MISS 
JET ENGINE I 
INSTRUMENT! 


precision switch 
especially designed 
for use in : 


Protected by a strong steel case, the KX4 hi 
seal. Operation is accomplished through the 
type” diaphragm at the actuating lever. 
The KX4 is designed with maximum electric 
ances, and has unusually high current capi 
It can be ganged for multiple pole operation, 
a variety of auxiliary actuators. 

Get full details on the new KLIXON P 
write now for Bulletins PRSW-1, 2, 3, 4 a: 


METALS i CONTROLS Uilll CORPORATION 

Spencer Thermostat Dirt's 


1 


Cost Rise for Swifts 
Criticized in Britain 




HIGH-TEMPERATURE AC GENERATORS 

meet military class C air-cooled specifications 
. . . offer maximum performance at minimum 
size and weight . . . range from 9 KVA to 60 KVA 


These generators are designed as part of complete Red Bank 
high-temperature AC generating systems that also include 
magnetic amplifier voltage regulators and system protection 


C,^d's“ 

Export Solos ond Sovvloo: Bend,, lnt.,nollon.l Division. 205 E. «nd SI.. No; Voik 17. N. V. 
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Navy Tries Vertol H-21B as Vehicle for 



LST which has 3,000 ton displacement, is turned 180 deg. in sis minutes. H-21B can pull LST at speeds of 4.5 kt. 



LCU (Landing Craft Utility) of 330 tons displacement is ptdled toward beach. 1 1-2 IB can move it at 8-9 let. 
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Towing Ships 

Morton, Pa.— Use of the tandem heli- 
copter as a towing vehicle in land and 
sea salvage operations is being proposed 
to the U. S. Navy by Vertol Aircraft 
Corp. 

In a series of tests at the Naval 
Amphibious Base, Coronado, Calif., the 
Vertol 11-2 IB Work Morse was used 
to move surface vessels and land ve- 

Scvcral types of landing craft and 
an amphibious truck (DUKNV) were 
towed successfully with the H-2 1 B as 

tIic demonstration was an outgrowth 
ot earlier Vertol work in the field of 
minesweeping. 

The company at one time had a 
Navy contract for the development of 
equipment and techniques for towing 
and experimental work was begun in 
1952 at Panama Citv, Fla. (AW March 
21. 1935, p. 19). 

In the more recent West Coast tests, 
held last December, loads as large as 
an LST (Landing Ship Tank), which 
lias 3.000 tons displacement and is 382 
ft long, were moved and maneuvered. 
The LST, with rudder amidships, was 
turned in a radius of 350 yd. and towed 
at speeds of 4.5 kt. Its normal cruising 
speed is about 9 kt. 

Other landing craft, lighter in weight, 
were towed at faster spccds-up to 25 
kt. for one displacing five tons. 

According to Vertol, the tests showed 
these various advantages for helicopter 
towing: 

• Salvage operations can be initiated 
quickly because the helicopter is highly 
mobile and maneuverable, independent 
of terrain difficulties. 

• Salvage operations can be carried out 
in spite of rough surf or sea conditions 
that would preclude use of surface tugs, 
e Beachheads can be kept clear during 
amphibious landing operations and sur- 
face craft pulled out of traffic channels 
m case of mine damage. 

• 1 Iclicoptcr salvage can reduce the 
number of craft and vehicles normally 
abandoned during amphibious landings. 

The experiments, carried out with an 
Army H-2 IB flown by USAF and Navy 
pilots, utilized a Vcrtol-dcsigned elec- 
tric winch installed in the aft section 
of the helicopter. The cable is con- 
i rolled by the pilot from a bntton on 
tlic stick. In addition, he can release 
the load instantly or operate an emer- 
gency cable cutter that will snap the 
load loose by chopping the line about 
at the point where it leaves the hcli- 

Additional tests showed that the H- 
2113 can tow causeway sections into 
position on a beach to set up a pier for 
supply and personnel ships to unload. 



ELECTRICALLY powered winch, mounted aft in H-21 
from cabin. A button on the control stick actuates 
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ROTARY MOTION 
SWITCH 



The many switching jobs done best by rotary-motion 
limit switches can now be done even better ! Electro- 
Snap's new shaft seal gives you positive hermetic 
sealing, simplifies mounting, saves weight and space, 
and provides a full 50,000 cycle minimum life. 
Elimination of external cranks, cams, links, and other 

done to permit use of hermetically-sealed, lever type 
switches) reduces weight, spoce congestion, and 
the need for tedious adjustment. Thi 
you greater freedom in loco 
dicating switches on rotary me 
live linkage attachment. 

Ice, altitude, rain, or corrosive atmospheres cannot 
effect this Electro-Snap switch sealed in o dry, inert 
gas. The steel case protects against shocks; prevents 
loss of the hermetic seal — also permits tight draw-up 
on mounting bolts without "springing" the case. 




ELECTRO-SNAP 

SWITCH & MFG. CO. 


Leakage rate LESS than I micron per cu. 
ft. per hour! Full rating up to 75.000 ft. 
altitude. 





TYPICAL CIRCUIT 



1-2 — Remote Lamp indicates when arm is fully returned. 
3-4 — Motor driving linkage counter clockwise 1 20°. 

7-8— Remote lamp indicates arm at full travel position. 


Low Ton-Mile Costs 
Forecast for AW 650 

London— Ton-mile operating cost of 
8.75 cents on optimum length stages 
for Armstrong-Whitworth 650 turbo- 
prop transport (AW Jan. 21. p. 41) will 
be half that of DC-3 according to the 
manufacturer. The twin boom cargo 
carrier is the first British design using 
fail-safe fuselage structure. 

Development history revealed rc- 
ccntlv to Aviation Week indicated 
that the project was first proposed by 
the British government as a military 
freighter. The company was expected 
to pay a large part of the development 
cost because of the design’s civil appli- 
cations. 

Armstrong-Whitworth later decided 
to accept full financial responsibility be- 
cause market research indicated that 
the airplane’s commercial future de- 
pended on giving primary emphasis to 
civil requirements. The government 
continued support for a military ver- 

Market research also led to the aban- 
donment of the standard fuselage 
mounted tail. Operator preference for 
specialized versions of freight aircraft 
made it desirable to offer a design able 
to incorporate fuselages of different 
diameters and lengths with minimum 
structural modifications. 

The two boom layout also enables 
the builder to offer the airplane in two 
and four engined versions with the best 
structural cconomv. The twin-engined 
version will use the Rolls-Royce Tyne. 
The four-engined one will be powered 
by the Rolls-Royce Dart. 

Fail-safe fuselage structure has its 
frames spaced at 22 in. and taken out 
flush to the skin. The stringers are six 
inches apart and pass through cutouts 
in the frame webs with title joggling. 
Each joint is double strapped. The 
22 in. x 6 in. matrix is expected to con- 
fine skin cracks to a single panel pre- 
venting catastrophic failures and ex- 
plosive decompression of pressurized 
versions. 

Important testing and production ad- 
vantages follow from the use of a 
slightly modified Avro Shacklcton Mk. 
3 wing of conventional two spar con- 
struction. Use of accumulated wing 
fatigue and flight data and employment 
of existing jigs, tools and techniques will 
cut development time by 30% and en- 
able the company to meet the tight 
production schedule announced. 

Use of redux bonding is confined to 
the regions of the window frames. More 
extensive use would prolong develop- 
ment and exceed plant bonding facili- 

The aircraft is extensively subcon- 
tracted both within and outside the 
Hawker Siddeley Group. All the out- 


e of CABLE-TRONICS 


shooting for the 
moon is 
^ feasible 



seems "feasible''. 

A just announced, gratifying step in this direction is the development of D.R. 
Critical Temperature Cable . . . already helping to fulfill the task of high 
atmospheric rockets. D.R. Critical Temperature Cable, reliably functioning 
between -8S F and + 410° F. lifts the ceiling on cabling limitations^and helps 


D.R., ' 


n fab 


specifications or R & D 

Write for illustrated 


ft' 


'rite for illustrated catalog #197 covering 
CUSTOM ELECTRONIC. CABLE 

ougks I CABLE division of 

Joesck I IhlhSeM i, 


[.. BURBANK, CALIFORNIA 
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The Automax 35 mm Cin<5-Interval data recording camera is standard equipment in 9 out 
of 10 airborne research and flight test installations . . . Seven years of intensive use have 
proved the reliability of the Automax design . . . Orders and re-orders from a single cus- 
tomer have totaled as many as 250 units. 

In its ten years, TRAID has designed many specialized cameras, and has had the 
opportunity to represent many others, such as the Automax. Only the best of these— the 
Staple Items— have been added to the TRAID line. 

If your problem cannot be solved by a standard camera, TRAID has the specialized 
experience to modify or design the equipment you require. TRAID’s production facilities 
range from its own efficient prototype shop for small production to the mammoth facilities 
of Bell and Howell’s Military Products Division. 

Whether designed or represented by TRAID — the TRAID name has become the 
“Trade Mark” for the best in photo instrumentation. 


At TRAID— It’s the System. 


Traid Corporatio 


staple items 

(FOR DATA RECORDING) 


side companes have agreed to offer ex- 
tended credit facilities until the first 

Following discussions with Fairchild 
and French companies on the rumored 
proneness of boom construction to fa- 
tigue failure, the company channeled 
an intensiv? research program through 
its digital and analog computers before 
committing itself to the design. 

Switch to double bubble construc- 
tion was favored in spite of a 5% drag 
penalty because of greatly increased 
loading and unloading accessibility. For 
the same reason, toilets swing out with 
the single hinged front and rear loading 

Chance Youglit Report 
Confirms New Plane 

Dallas— Confirmation that Chance 
Vought Aircraft, Inc., is developing a 
new carrier-based fighter for the Naw 
(AW Feb. 25 p. 84) was made last 
week in the company’s annual report. 

Aviation Week first disclosed that 
this airplane, designated the F8U-3, is 
an improved version of the F8U-1 Cru- 
sader aimed at speed of about Mach 2. 
It is about three years away. 

The company also said the F8U-1P, 
photo-reconnaissance version of the 
F8U-1, made its first flight late in 1956. 

Chance Vought’s total business last 
rear was $118,186,055, a sharp drop 
from tire 1955 level of $147,095,440. 
The report attributes the drop in sales 
to the fact that 1956 was a year of 
transition from production of the F7U 
Cutlass to production of the Crusader. 

During 1956, Chance Vought con- 
centrated primarily on development of 
the Crusader and the new Regulus II 
surface-to-surface missile. The report 
said "preparations for increased pro- 
duction of these products were well 
along at year end." 

Net income after taxes for 1956 was 
$4,135,181, compared with a $4,759,- 
544 profit in the previous year. The 
company shifted to a new system of 
accounting in 1956 designed to spread 
general and administrative expenses 
more evenly over all deliveries under 
contracts. This move increased net 
income in 1956 by $1.2 million. 

At the end of last year. Chance 
Vought had S508 million backlog, com- 
pared with S214 million at the end of 
1955. The company paid dividends of 
SI. 60 a share in 1956, the same rate 
that has prevailed since Chance Vought 
became an independent company in 
1954. 

Reporting on the Regulus I program, 
Ihe company said that the recoverable 
version of the missile has averaged six 
flights per missile, and that one Regulus 
I flew 16 times. According to the 
report, the successful recoveries of the 



Valve Talk 


Back before 1938, Lockheed’s engineering flight test organ- 
ization consisted of one man, Clarence (Kelly) Johnson, who 
supervised flight testing in addition to his duties as chief aero- 
dynainicist and design engineer. 

Today Kelly is vice-president, engineering and research, and 
flight test numbers more than 1000 people, headed by It. L. 
(Rudy) Thoren. 

Rudy was the first specialist hired by Kelly (in 1938) as a 
flight test engineer, and during nearly two decades he has built 
the organization into a vital and integral phase of Lockheed pro- 
duction, working closely with design groups from the early 
phases of development on every new aircraft. 

It’s the responsibility of Rudy and 
his crews, flight test-wise, not only to 
ensure that Lockheed planes meet all 
the requirements of flight engineering- 
wise, but also to see that the various 
designs benefit from the operational 
experience of veteran flight test 


Take the case of the F-104 Star- 
fighter, for example. Flight test entered 
the development program as soon as 
the airplane left preliminary design and 
' the active project design phase 
. . ‘_re the Starfighter's first 
1954. 



They included Thoren, A. W. (Tony) 
LcVier, then chief engineering test pilot 
and now director of Lockheed's flying 
operations; Herman (Fish) Salmon, 
then LeVier’s assistant and now chief 
engineering test pilot; W. L. Howland, 
flight test division engineer: J. E. (Elly) 
Hawkes. manager of the F-104 flight 
test department; Firman C. Gray, 
superintendent of the flight test shop, 
and Dorsey Kammcrer.Gray's No. One 


>n jets. 
LcVier, Snlnio 
worked closely with 
in coordinating tin 


a and Thoren 

'• e'mlrfcockpit 
, a pit designed 

specifically for fighter pilots — and 
Hawkes and A. C. Murphy, another 
flight test engineer, planned and 

design and fabrication w 




of the 


ental shop under directior 


ic experimental shop 
in the installation of all test equipment 
,nd checked the plane's systems. Simul- 
ancously, detailed plans were being 
irepared for the actual flight test pro- 


As a result of this close cooperation 
between project design, experimental 
shop and flight test, the prototype Star- 
fighter reached complete assembly with 
all flight test instrumentation checked 
out and installed and all its various 
systems— hydraulic, electrical, elec- 
tronic. controls, elc.-completed and 
signed off by inspection. 


n Feb. 2 


!o Edwa 


day. LeVier made the 

first flight, a lift off, on Feb. 28 and 
logged the first official flight just four 
days later on March 4, 1954. 

Thereafter, Thoren and Howland 
became virtually daily commuters 
between their headquarters in Bur- 
hank and the desert base in super- 
vising the flight test program, with 
LcVier and Salmon sharing all the 
prototype flying on the stub-winged, 
missile-like fighter. On-base direc- 
tion or the XF-104 flight test pro- 
gram was Hawkes’ responsibility. 

By last fall the prototype had made 
375 flights and production model Star- 
fighters— F-104 As— were flying, but 
extensive test work with the prototype 
has continued, nevertheless, on "debug- 

type. 

Difficulties were corrected as fast as 
they were found and the changes incor- 
porated into both the F-I04A and the 
F-104B Uindcm trainer. The program 
also was speeded up by the assignment 
of seven initial production airplanes to 
specific test phase operations such as 
armament tests, stability and control, 
radio and electronics performance, air 
conditioning, etc. 

Lockheed has a lot of airplane in 
the Starfighter — the only ship I’ve 
heard a B-52 pilot praise somberly 
as “real rough opposition.” And the 




the 
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missiles saved the Navy about S70 
million in test flight and training pro- 
grams. 

In other financial reports, Robert E. 
Gross, Lockheed Aircraft board chair- 
man. has disclosed that the company's 
missile division was recently named 
system manager of another major pro- 
gram, details of which have not been 
revealed. 

Lockheed already lias been desig- 
nated system manager for the Navy's 
intermediate range ballistic missile Po- 
laris. In all. Gross said, the division is 
handling about a dozen major missile 
projects of which only a few have been 
revealed— among theni USAF's X-7 and 
X-17. 

The division now is carrying on 
missile business at an annual sales rate 
of S70 million. 

Bell Aircraft reported sales of S216,- 


055.290 for 1956 compared with S205.- 
055.S71 for 1955. Net income was 
S5, 761. 104, compared with S5.914.4S2 
in the previous year. 

Bell s slight decline in earnings was 
attributed to increased costs of labor, 
materials, the unusually high starting 
load costs of new products under fixed 
price contracts, and growing engineering 
and development expenses. Commer- 
cial helicopter sales of $8 million were 
49% above 1955. 

Hiller Helicopters showed a net in- 
come of S98.299 for 1956 against a loss 
of S56.698 in 1955. Sales for the vcar 
hit S9,8 57.745. an increase of 26% over 
the previous year. Hiller's backlog was 
Si 5.065.926 at year’s end. 

Other reports from aircraft and re- 
lated companies included: 

• American Bosch Anna Corp. defense 
backlog was S500 million. Increase is 


Models Show Nuclear Aircraft Test Reactors 
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New Northam 

magnetic tape 


recorder 



Proved by use in hypersonic test vehicles and other missiles. 
NORTHAM’S amazing 7-16 track miniature tape recorders have 
been found virtually indestructible in test after test and have 
been re-used as often as ten times. No larger than a man’s hand, 
their small size and weight help solve space problems yet don’t 
detract from reliability and durability. Advanced recording tech- 
nique, employing the erasure of pre-recorded carrier, requires 
only 20 microwatt input and eliminates effects of wow and flutter. 

NORTHAM’S especially designed ground data recording sys- 
tems, including DRS-1, DRS-2, DRS-3, provide one source relia- 
bility for air to ground interpretation of flight conditions. 
For^more information, call your Northam representative today, or 



northam 


NORTH AMERICAN INSTRUMENTS, INC. 

2420 NORTH LAKE AVENUE • ALTADENA, CALIFORNIA 




due partly to company’s participation 
in production of defense systems for 
B-52 guidance systems for ICBM. Sales 
were $122,237,735 compared with $73.- 
805,023 in 1955; earnings $4,626,357 
against $3,383,568 in 1955. 

• Aluminum Co. of America net in- 
come in 1956 was $89,621,033 com- 
pared with $87,600,808 in the previous 
year. Cross revenues were $869,785,- 
315 in 1956 compared with $848,745,- 
207 in 1955. 

• Kawncer Aluminum Co. reported net 
earnings of $1,215,722 against $2,083,- 
057 in 1955. The company said losses 
in the Aircraft Division were the major 
cause of lower earnings. 

• Fairchild Camera and Instrument 
Corp. net profit was $910,324 in 1936 
compared with $791,743 in 1955. Net 
sales were S42,969,000 against S33.- 

070.000 in the year previous. 

Ayro Presents Toronto 
University With $50,000 

Avro Aircraft Ltd. and Orenda En- 
gines Ltd.. Toronto, have presented 

5 50.000 to help finance part of an 
expansion program of University of 
Toronto’s Institute of Aerophysics. Pro- 
gram is to meet the increasing demand 
for aeronautical engineers by the Cana- 
dian aviation industry. Other firms in 
the industry are expected to contribute. 

The University has allotted 24 acres 
near its Connaught Laboratories for 
new quarters for the Institute of Aero- 
physics. In 1955 the institute began its 
first courses in training graduate engi- 
neers as aeronautical engineers, and had 
so many applications it had to turn 
away students because of lack of accorn- 

Thc institute played an important 
part in the development of the modern 
hypersonic wind tunnel capable of tem- 
peratures of hundreds of thousands of 
degrees and speeds corresponding to 
satellite Mach numbers. 

De Havilland DHC-4 
Will Gross 24,000 lb. 

Further performance details of the 
dc Havilland DHC-4 Caribou call for 
a cruising speed of 185 mph. 

It will have a gross weight of 24,000 
lb. emptv weight of 14.500 lb. Pavload 
will van' - from 7.320 lb. for 200 mi. to 

6.000 lb. for 600 mi. The aircraft will 
be able to carry 28 combat troops, be 
loaded with cargo or jeeps from the 
rear, and carry 22 standard Army litters 
as an ambulance plane. 

Tire Caribou will have a touchdown 
landing speed of 60 mph., a rate of 
climb at sea level with two engines of 
1,580 fpm. and fly at a service ceiling of 

26.000 ft. Its wing span is 95 ft. and 
length is 63 ft. 8 in. 


New ‘SW 

Simplicity 

delivers 

superior 

performance 

Fundamental engineering and 
precision manufacturing team 
up to enable new Humphrey 
SW Rate Gyros to deliver supe- 
rior performance. More rugged 
. . . more dependable . . . greater 
precision for the most demand- 
ing applications in advanced 
missile and aircraft systems. 

Simplicity of design eliminates 
unnecessary parts. Heart of the 
SW Rate Gyro is the solid rotor 
inertial element mounted on pre- 
cision radial thrust bearings in 
the exclusive bridge-like gimbal. 
Two unitized steel flexures give 
pivot and spring-restraint func- 
tions attaching gimbal to frame. 

Using compatible materials 
and high-G centrifuge balancing 
adds to superior performance 
qualities. No deterioration of the 
SW's performance even under 
the most severe environmental 
conditions. Operates in temper- 
atures from —65° F to ±185° F; 
vibration at 10G from 20 to 2,000 
cpsj and shock to 100G. 

Four basic sizes provide choice 
of drive motors and pick-offs to 
avoid any compromise in your 
system design. 


Rate Gyro 


r 
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Tests Show How T58 Simplifies Control, 
Promotes Operating Efficiency of Helicopters 


Designed to lake full advantage of the 
General Eleclric T58 turbosliaft engine’s 
free power turbine, the new 0-K constant* 
speed control permits operation of a heli- 
copter rotor at maximum levels of efficiency 
and eliminates the need for speed adjust- 
ment by tile pilot during normal operation. 
A new concept, this hydro-mcclianical 
control is designed to maintain essentially 
constant rotor speed by automatically 
regulating engine power. The new control 
will permit helicopters to more effectively 
use the turbosliaft engine’s 3:1 power-to- 
weight ratio and 0.69 normal SFC to more 
than double their present ton mile capacity, 
fly at much faster speed, and reach a new 
level of operating economy. 


Specific advantages of the new control 
are being demonstrated at General Elec- 
tric's Flight Test Center. Schenectady, 
N. Y. In these tests a complete T58 power 
system including reduction gear, constant- 
speed control, and transmission and rotor 
for the Sikorsky S-58 helicopter are being 
operated over a wide range of rotor speeds 
and power settings. These five distinct 
advances in helicopter operation arc pro- 
vided by T58's advanced design constant- 
speed control: 

1 . AUTOMATIC CONTROL to replace the 

standard manual rotor speed control. 

2. AUTOMATIC LOAD DIVISION in 
multi-engine installations with a mini- 
mum of reset trimming adjustment. 


3. RAPID ENGINE RESPONSE to main- 
tain constant rotor speed within narrow 
limits even under large load changes. 

4. ROTOR SPEED RESETTING as re- 
quired for major changes in (light 
attitude can be easily made. 

5. FULL POWER UTILIZATION of both 
engines without danger of engine or 
rotor overspeeding. 

For more information on the constant- 
speed control and the many other advanced 
features of the General Electric T58 engine, 
contact your G-E Apparatus Sales Office. 
Check block A on the coupon at right for 
your free copy of the T58 descriptive 
brochure. 


New, Thumb-size 400-Cycle Servo Motor to Help 
Increase Accuracy of Measurement and Control 



The new General Electric, 400-cycle servo 
motor weighs only 1.2 ounces yet provides 
the high accuracy needed in null-method 
measurements and power to initiate con- 
trol. This exceptionally small motor 1% 
inches in diameter by 1.2 inches in length) 
has the high torque-to-inertia ratio to 
qualify for many applications. The two- 
phase principle fits it for use in a wide 
variety of circuits used to convert error 
signals from a synchro-control transformer 
into control action. Other uses include 
power-failure indicating and power-brake 
applications. 

To achieve accurate operation the motor 
is designed around a two-phase stator. The 
first phase is excited by a fixed potential, 
the other, the variable phase, is excited 
only when torque or rotation is desired. 
Motor torque or speed is controlled by 
varying tile input to the variable phase and 
the direction of rotation is controlled by 
the relative phase angle (lead or lag 90 
degrees) between the inputs to the fixed and 
variable phases. In this way the motor can 
be controlled so as to operate under con- 
tinuously stalled conditions through to a 
no-load speed minimum of 19.250 RPM. 


Watts per phase at stall is 3.4, at no load 

2 . 00 . 

Sturdy construction gives the new servo 
motor capabilities to withstand extremes of 
environment. It will operate satisfactorily 
at altitudes up to 60,000 feet and at tem- 
peratures from —55 to +90 C. The motor 


is rated at 26 volts and has exceptionally 
high acceleration, stall torque, and effi- 
ciency for a motor of its size and type. 

For more information on this new 400- 
cycle servo motor check block B on the 
coupon below or contact your nearest G-*E 
Apparatus Sales Office. 


New Molded PVZ* Tubular Capacitors Meet 125 C 
Requirements at Half the Cost of Mctal-Clads 


Priced at less than one-half the cost of a 
comparable metal-clad tubular, the new 
G-E Molded PVZ Tubular Capacitor meets 
requirements for a quality capacitor at a 
moderate price. Designed for advanced 
electronic equipment, the new capacitor 
line has characteristics similar to "K” 
of MIL-C-25A and will operate at tem- 
peratures from —55 C to +125 C. Life is a 
minimum of one year at rated voltage and 
125 C. 

Excellent humidity characteristics are 
assured through the use of high-grade case 
material and carefully controlled molding 
techniques. Though small, to aid equip- 
ment miniaturization, the insulated bodies 
are easy to locate in the chassis and pro- 


vide protection from other parts or ground. 
Lead pull and bend resistance is high. 

Microfarad ratings range from .00047 uf 
(100 to 400 volts) through .15 uf (100 
volte), .1 uf (200 volte), .068 uf (300 volte) 
and .022 uf (400 volte). Capacitance ratings 
are available with =*,20%, =*=10%, and 
=*>5% tolerances. Smaller than equivalent 
metal-clad tubulars, tile PVZ capacitors 
range in size from .175' diameter by 
5-y' long to .375' diameter x 1 fr' long. 
Nine different sizes are offered to accom- 
modate the various ratings. 

For complete details on the new molded 
PVZ tubular capacitors, contact your local 


T^ogress Is Our Most Important Product 

GENERAL#) ELECTRIC 





G-E Apparatus Sales Office or check block 
C and mail the coupon below. 


1 River Road, Schonoclady S, N. Y. 

□ A. T58 Turboshaft Engino GED-3098 

□ B. 400 Cycle Sorvo Molor 6EC-1359A 

□ C. Molded PVZ Tubular Capacitors 
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SMALL WORLD-The world of the diode . . . the transistor . . . the printed 
circuit... the new magnetic and dielectric components — this world expands in sig- 
nificance as it shrinks in physical proportions. Popularly symbolized by the tinier- 
than-ever hearing aid and the pocket radio, the new, small world of solid state 
circuitry is omnipresent. It safeguards our skies. It simplifies our living. It opens 
new doors to learning. 

Stewart -Warner Electronics has pioneered in the development of solid state cir- 
cuitry. Out of a manufacturing environment second to none, Stewart-Warner 
Electronics is mass-producing equipment containing solid state devices by the 
thousands of units. 



Your problem of solid state circuit design and production techniques 
will be handled at Stewart-Warner Electronics with equal efficiency. 
If you are an engineer interested in advanced circuit development, 
write: Stewart-Warner Electronics, Dept. 14, 1300 North Kostner 
Avenue, Chicago 51, Illinois. 


EHeLECTROMCS 


mi l lllf l o “v*®" of ».worf-Won,.r Corporation 
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Collins Pioneers New Management Plan 


By Philip J. Klass 

Cedar Rapids, Iowa— A novel ap- 
proach to engineering management is 
being pioneered by Collins Radio Co. 
and its success to date confirms the 
old adage that two heads arc better 

The unusual organization set-up is 
intended to provide botli improved 
technical direction and better business 
management of Collins' engineering ac- 
tivities and officials say it is achieving 
both. 

Under the plan, each of seven depart- 
ments in the Collins Engineering Divi- 
sion here operates under the direction 
of two chiefs: 

• Department Meads: This is the top 
man in the department. An engineer 
or scientist, he devotes his attention 
primarily to technical direction of the 
department's activities. 

• Department Manager: Also an engi- 
neer, the manager is responsible for ad- 
ministering the operation and for carry- 
ing out the broad policies of the de- 
partment head. 

The Collins set-up should not be con- 
fused with the growing practice of pro- 
viding an engineering department chief 
with an administrative assistant, al- 
though both concepts are intended to 
free the engineering executive of ad- 
ministrative chores. 

At Collins the two engineering de- 
partment executives share management 
responsibilities on a partnership basis. 
When the department head is out of 
town, the manager is fully authorized 
and qualified to act and speak for him 
on practically all phases of the depart- 
ment’s activities. 

Useful in Avionics Industry 

This is what makes the Collins set- 
up so useful to an avionics manufac- 
turer whose engineering executives 
spend much of their time on the road, 
determining future technical needs from 
direct first-hand conversations with far- 
flung customers. 

With the new dual-chief organiza- 
tional set-up, Collins department heads 
arc free to travel as needed. Yet when 
a project officer or other customer visits 
the Collins plant he is assured of finding 
an authoritative spokesman— the depart- 
ment manager-wno is qualified to dis- 
cuss the status of any job in his depart- 
ment and to make engineering commit- 

Possibly the most important objec- 
tive of the new organization arrangc- 
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ment is to free the department head of 
administration responsibilities so he can 
concentrate on immediate and long- 
range direction of his group's technical 
activities. 

After roughly a year of operation 
at the main Collins plant here in 
Cedar Rapids, the plan has been so 
successful that the company’s Burbank 
(Calif.) plant is now preparing to adopt 
it, according to D. C. Arnold, Director 
of research and development here. 
Manager's Responsibilities 
Broadly speaking the department 
manager’s responsibilities include: 

• Supervision of draftsmen, technicians, 
secretarial and clerical help. 

• Monitoring cost progress of depart- 
ment programs. 

• Salary and personnel admininstration. 

• Preparation of proposals. If proposal 
is for brand new piece of equipment, 
it may be written by head of one of 
several engineering groups in the de- 
partment which would carry on the pro- 


However, department manager will 
examine proposal, look over "tech- 
nical boiler plate," and be sure it gets 

The department manager has a non- 
engineer administrative assistant who in 
turn relieves him of some non-technical 

The department manager normally 
does not travel, nor perform technical 
liaison with the customer except when 
the latter visits Collins and the depart- 
ment head is out of town. Decisions on 
whether to bid on a new customer re- 
quirement and how it should be ap- 
proached technically is usually up to 
the department head. 

No Struggle for Power 

When Collins decided to try the new 
organization arrangement, it recognized 
the potential danger of having two 
chiefs in a single teepee. For this reason 
each department head was allowed to 
select the man who would work under 
him as department manager. 

In every instance, the managers were 



Airborne Searchlight 

New airborne searchlight, AN/AVQ-3, for anti-sub and sea-rescue use, develops DO 
million candlcpower and can be aimed either manually or by airborne radar. Developed 
by Anna Division of American Bosch Anna Corp. under Navy sponsorship, new searchlight 

nftcr 30 seconds of use. The AVQ-3 also lias' automatic magazine and feed mechanism 
for replenishing carbon supply. 


selected from one of the engineering 
group heads within the department. 
As a result each manager has a strong 
engineering background, familiarity 
with the problems of his department, 
and he speaks the language of the 
group heads with whom he deals. 
Another Approach 

So far there have been no basic prob- 
lems between department heads and 
managers over their relative areas of re- 
sponsibility and authority. Arnold told 
Aviation Week. 

This is despite the fact that there is 
no knife-edge delineation of each man's 
responsibilities. 


The Ramo-Wooldridgc Corp. is one 
of several companies that uses a differ- 
ent approach to the same problem. At 
R-W each of the technical division 
heads has an admininstrative director 
to relieve him of all possible noil-tech- 
nical matters. The individual adminis- 
trative directors and their staffs coordi- 
nated their activities through a central 
company administration and finance di- 

Tliis arrangement "removes from the 
shoulders of the division head the vast 
bulk of administrative detail that would 
otherwise occupy a major portion of his 
time and attention." according to Dr. 
Dean E. Wooldridge. 


Expansions, Changes 
In Avionics Industry 

Raytheon Manufacturing Co. will be- 
gin construction immediately on a 42,- 
000 sq. ft. laboratory at Santa Barbara, 
Calif, to be devoted to development of 
communications, countermeasures, in- 
frared and radar equipment. New fa- 
cility will employ about 200. 

Other recently announced expansions 
and changes within the avionics indus- 
try include: 

• Aerojet-General Corp. will build new 



50.000 sq, ft., $880,000 facility for its 
Avionics Division at Azusa, Calif. 

• Graphik Circuits has opened new 

26.000 sq. ft. facility at La Puente, 
Calif. Company, which manufactures 
etched circuits, is a division of Cinch 
Manufacturing Corp. 

• California Technical Industries is new 
name of the former Color Television 
Inc., 1421 Old County Road, Belmont, 
Calif. 

• Bendix Computer Division has op- 
ened new digital computation laboratory 
for use by outside organizations at 5650 
Arbor Vitae St.. Los Angeles, Facilities 
include two Bendix G-15 general pur- 
pose digital computers, a DA-1 digital 

sociatcd input-output equipment. 

• Geisler Laboratories is new name of 
the former Stanford Laboratories Co., 
Menlo Park, Calif. Company develops 
and produces microwave tubes. 

• Strombcrg-Carlson has established a 
developmental cathode ray tulrc facility 
in San Diego, called the first such fa- 
cility on the West Coast. 

• Eclipse-Pioneer Division of Bendix 
Aviation has opened sales-scrvicc office 
,'n San Francisco Bay Area, at San Cai- 
los, to serve Northern California and 
parts of Nevada and Utah. 

• Transitron has opened engineering 
sales office in Camdcn-Philadclphia area 
at 227 South Sixth St., Camden 5, N. J. 
Philip Astra is in charge. 

• John Oster Manufacturing Co., Avi- 
onic Division has opened East and 
West Coast offices at 257 N. Main St., 
Hempstead, L. L, N. Y. headed by 
Irving G. Epstein and at 5555 Sepul- 
veda Blvd., Culver City, Calif., undor 
Ward S. Carlson. 



See how 

0AKITE 

brings down 
cost of 
cleaning 


Oakite brings into the field almost 
SO years of work in engineered 
maintenance cleaning. This new 
Bulletin F-10059 tells about time- 
proved materials and methods 
that overcome problems specific 
to aviation maintenance clean- 
ing. It presents up-to-the-minute 
data to help you save time, im- 
prove results, cut costs. 

Send for your copy. See how 
Oakite experience, quality ma- 
terials, nationwide supply, relia- 


bility and service have now been 
applied to meet your needs in 
cleaning airplane exteriors, in- 
teriors, exhaust areas, engines 
and parts for overhaul, oil coolers, 
components, parts for plating; 
stripping paint; and other jobs. 
Write Oakite Products, Inc., 55 
Rector Street, New York 6, N. Y. 
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How many Fenwal Controls aboard ? 


You might make a reservation for the 
first passenger trip to the moon now. 
But there are still some things to be 
determined. 

We don't give you a list here of all 
the Fenwal temperature and control 
devices that may be found on board. 
But we do know that our past per- 
formance in solving the temperature 
problems on such a high proportion 
of modern aircraft will stand us in 
good stead on solving new problems. 
And, give manufacturers a good sense 
of security in adopting Fenwal devices. 


For instance, in the field of fire and 
over-heat detection. Fenwal products 

unit and continuous types. Fenwal 
has the men, the equipment and the 
knowledge to insure fruitful explora- 
tion and practical, trustworthy 


products for today and tomorrow. 

It will be encouraging to find, too, 
that your engineers will get along 
fine with Fenwal engineers. Our air- 
craft catalog on request. It's interest- 
ing. Fenwal Incorporated, Aviation 
Products Division, Ashland, Mass. 
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-Jfiic Yeats big9e^ 

, a a a and The Race is for Global Air Supremacy 

toi/f be he/d 


and The Race is for Global Air Supremacy. Here's 
what Goodyear is doing to advance the completion 
dates of tomorrow's planes and missiles. 

Never has lime been so much of the essence. 

In secret drafting rooms across the land, the nation's foremost 
aeronautical engineers and designers are pitted in a world- 
wide race for leadership in air commerce and air defense. 
Radical new concepts are on the drafting hoards. And, as is 
so often the case, each progressive step echoes new and 
searching problems. 


It is in tackling these problems that Goodyear engineers and 
Goodyear Aviation Research have scored notable successes 
—and in the doing they have aided considerably in keeping 
America's air power “timetable” intact. 

FOR MISSILES OF INTERCONTINENTA L RANCE- 
Goodvear has designed, developed and produced special fuel 
systems and cells for handling such formidable propellants 
as fuming nitric acid and others equally awesome. 

FOR ARCTIC DEFENSE -Goodyear has given fighter air- 
craft the first completely automatic system of ice detection 
and protection for all-weather operation — built electro* 
magnetically transparent enclosures for housing huge polar 
radar antennas against the elements without hampering the 
transmission of their signals. 

FOR LONG-RANGE BOMBERS - Goodyear has pioneered 
airplane wheels, brakes and tires of special design which 


accomplish great weight-savings — and which allot those 
savings to bonus fuel and extended striking range. 

FOR INTERCEPTORS AND MISSILES destined to fly at 
speeds which can fuse conventional metals and materials 
into molten masses— Goodyear’s extensive high-temperature 
research facilities have found new “synthetic elements” 
which offer hope for 2.000-mile-per-hour flight and promise 
for safe, high-speed landings. 

Behind an essential shroud of secrecy, the work continues. 

Each day, these Goodyear engineers and extensive Goodyear 
facilities are uncovering more answers, more knowledge, 
more advancements in a race vital to the Free World. 

If you’re in the Secret Drafting Room, seek the help of these 
Goodyear men. Write or call: Goodyear, Aviation Products 
Div., Dept. C-l 715, Akron 16, Ohio, or Los Angeles 54, Calif. 


GOODjrYEAR aviat,on products 


AVRO CF-100 NIGHTFIGHTERS AT WORK 


NEW AVIONIC 
PRODUCTS 



SERVICED AND ARMED 



AVRO AIRCRAFT LIMITED 

M ALTON, CANADA 


Components & Devices 

• Subminiaturc relay, less than 1 x J x 
i in. and weighing only 0.44 oz., oper- 
ates up to temperature of 125C. comes 
in DPDT model with contacts rated 2 



amps resistive at 28 v.d.c. or 1 1 5 v.a.c. 
Unit will withstand 0.06 in. vibration 
over 10 to 80 cps. and 20G acceleration 
from SO to 2.000 cps. Elgin National 
Watch Co., Electronics Division, El- 
gin, 111. 

• Right-angle octal socket mounted on 
printed-circuit laminate base with con- 
ductor current capacity of 15 amps is 
suitable for use on printed circuit 



a ted. with mechanical parts completely 
isolated from electric current carrying 



NEW BRIDGEPORT 
CAPSWITCH POSITION INDICATOR 

for Aircraft and Missiles Systems 



This highly sensitive device signals control board apparatus 
when a valve completes its opening and/or closing cycle. Thus 
malfunction of one or more valves in a fuel propellant system, 
for example, is instantly detected. 

The new Capswitch position indicator is mechanically actuated 
by a sealed plunger that closes or opens control circuits when 
depressed or released by a complete cyclic movement of the 

Two small, lightweight models with the mechanism sealed in 
epoxy resins and encased in a steel shell. Model 65M41 — SPDT 
type — weighs .095 lb.; model 65M83 — DPDT type — weighs 
.19 lb. Both are made to close-tolerance specifications and are 
adaptable to any type of control where repeatability within 
± .001" is wanted. 

Bridgeport’s n6w Capswitch Position Indicator can prevent 
costly errors and add appreciably to the safety factor in handling 
high-speed aircraft, missiles and rocket engines. Write for engi- 
neering bulletin No. EA-250. 







BRIDGEPORT THERMOSTAT DIVISION 

MILFORD - CONNECTICUT 
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Yes, around the world in 80 hours flying time is possible 
with the Howard Super Ventura. No other executive airplane in the 
Super Ventura field can cover as much territory in as little time. 
The Super Ventura, with the most amazing single engine operation 

in the executive field, cruises at more than 300 miles per hour — 
more than 2,000 miles non-stop — with up to 14 passengers 
and 1,500 pounds of baggage. 

The Super Ventura is the executive airplane which in the past year 
has out-sold all others in its field. This is the world’s 
most outstanding executive airplane. 

Write or call today . . . 


INCORPORATED 

P.O.BOX 8247 • SAN ANTONIO, TEXAS 


parts. Switch measures Is x 14 x 3 in- 
comes in normally closed model. The 
Tait Mfg. Co.. 500 Webster St., Day- 
ton 1, Ohio. 

• Miniature photo-electric detector. 
Model 6350. develops 300 inv. output 
for 100 foot-candle input when con- 


nectcd to I megohm load, or 20 micro- 
amps into a 100 ohm load. Autron 
Engineering, Inc., 1254 West Sixth St., 
Los Angeles 17, Calif. 

• Magnetic amplifier, Type MA-61, for 
60 cps, 115 v. operation, offers power 
gain up to 3 million, zero drift of less 
than 0.2% full scale over temperature 
range of 0 to 170E, and zero error of 
less than 1% full scale output for 10% 



variation in supply voltage and fre- 
quency. Amplifier has maximum power 
rating of 25 milliwatts, measures 23 x 
2} x 33 in. Dynamics Research Asso- 
ciates, P.O. Box 5841, Ferguson 21, 
Mo. 

• Ruggedizcd miniature cold cathode 
rectifier, Type CK6763, has electrical 
characteristics similar to Type CK5517 
but can withstand 35Gs at 320 cycles 
for 96 hours without change in charac- 
teristics. Tube can handle 2,800 v. peak 
inverse at a rectified current of 12 ma. 
and requires no heater power. Applica- 
tion data is available from Raytheon 
Manufacturing Co., Technical Informa- 
tion Service, 55 Chapel St., Newton 58, 
Mass. 

• Thin wire-wound resistor Type 1288, 
measures 3 in. dia. x 1 in. long, comes 
in resistances up to 100,000 ohms, dis- 
sipates 0.15 watt, with standard toler- 
ances of 1% but in some sizes can be 


obtained as close as 0.1%. Type 1289, 
measures 4 in. dia. x 2 in. long, comes 
in resistances up to 200,000 ohms and 
is rated 0.2 watt. Both units reportedly 
meet environmental requirements of 
MIL-R-93A. The Daven Co., 530 West 
Mt. Pleasant Ave., Livingston, N. J. 

• Tap connector for shielded or co- 
axial cable, called Uniring, permits 
speedy installation of connections to 
braided conductor. Single or multiple 



taps, from either front or back of con- 
nector arc possible. Samples are avail- 
able from Omaton Division, Bumdy 
Corp., Norwalk, Conn. 

Microwave Equipment 

• Folded hybrid Tee, H-planc, available 
for wide range of frequencies from 2.7 
to 36 kmc., is cast in either aluminum 
or beryllium copper, provides high iso- 



lation, low SWR. Units were developed 
by Hughes Aircraft Co., are manufac- 
tured by Microwave Development Lab- 
oratories, Inc., 92 Broad St., Welleslev 
57, Mass. 



• Variable polarization antenna, high- 
gain, broadband for use at K„-band con- 
sists of 6 ft. diameter aluminum re- 
flector and a "question-mark” rectangu- 
lar waveguide feed with conical hom. 
Remotely controlled ferrite transducer 
in the feed is used to rotate plane of 
polarization. Gain is more than 45 db., 
beamwidth is 0.7 deg., front side lobe 
level is down more than 24 db. and all 
other side lobes are down more than 30 
db. System insertion loss is less than 1 
db. at any rotation. Variation of signal 
strength with polarization rotation docs 
not exceed 0.5 db. peak-to-pcak at dis- 
tance of 2,000 ft. from antenna along 
axis of beam, according to manufacturer. 
Diamond Antenna & Microwave Corp., 
7 North Ave., Wakefield, Mass. 



• Traveling-wave tubes, available in 
eight types covering range of 2 to 12 
kmc., weigh 5 to 7 lb. including sole- 
noid. Four tubes, covering 2 to 4 kmc. 
band, have power outputs of 10-30 dbm. 
and small-signal gains of 28-34. Two 
tubes cover band of 4 to 8 kmc. with 
10-30 dbm. outputs and small-signal 
gains of 30 and 32. Two more cover 
range of S.2 to 12.4 kmc. with outputs 
of 20, 30 dbm., gains of 25-30 db. 
Gcisler Laboratories, Menlo Park, Calif. 

• K„-band ferrite isolator, operates over 
band of 16 to 17 kmc., provides mini- 
mum isolation of 15 db., maximum in- 
sertion loss of 0.4 db., can handle 100 
kw. peak power and 100 watts average 
power into a 2:1 mismatch load. When 
terminated with matched load, presents 
VSWR of 1.10 to magnetron. Unit 
operates over temperature range of 
— 55C to 100C. Airtron, Ine., 1103 
West Elizabeth Ave.. Linden. N. J. 
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AVI AT I O N 


SUNDSTRAND DRIVES 

are going on more B-47's 
because of their record 
for reliability 

Sundsrrand Drives have now logged over 400,000 flight hours in the 
Air Force's Boeing B-47E aircraft. Look at the record and you'll find: 
(l) A dramatic increase in trouble-free flights compared with aircraft 
equipped with earlier electrical systems. (2) A drastic reduction in num- 
ber of flight aborts. This results from the dual benefits of improved 
system reliability and improved reliability of electrically powered com- 
ponents. This record for reliability is such that active consideration is 
being given to the retrofit of many earlier model B-47's with Sundstrand- 
driven electrical systems and the addition of a third drive generator unit 
to E-model aircraft to provide for additional electrical load. The record 
attained with the B-47E installation, first automatically paralleled, con- 
stant-frequency electrical system in a production aircraft — typifies the 
combination of reliability and performance that make Sundstrand first 
in constant speed drives. 


SUNDSTRAND 




Family is Growing Steadily . , . . 
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ill sequence twice a second by each of 
the system's 23 evenly spaced lights on 
the approach. 

To the pilot, the effect is that of 
tracer shells traveling at 3,600 nipli. 
toward the target, which is the center 
of the runway. 

Guidance Bars 

Each of the 23 Strobcacon condenser- 
discharge lights is mounted on a center- 
line bar flanked on each side by two 
white incandescent lamps. The beam is 
11011-blinding since it lasts just 
1 /5,000th of a second. The center line 
guidance bars give the pilot a horizon 
reference after the Strobcacons have 
guided him to where the incandescent 
lamps arc visible. 

Additional roll guidance is provided 
for high performance aircraft at points 
1,500 ft., 1,000 ft. and 500 ft. from the 
end of the runway by wider horizontal 
bars extending out from each side of the 
center line. On each of these bars are 
20 red incandescent lamps. 

At March, the Strobcacon center line 
bars have been extended to within 200 
!t. of the runway; previously Air Force 
had barred obstructions for the last 
1,000 ft. to allow for possible emer- 
gency landing or takeoff situations. This 
was solved bv housing the last eight 
light bars below ground in concrete 
grill-covered Elfaka units supplied by 
Structural Concrete Products Corp. 
which are capable of withstanding the 
impact of a 200-ton bomber. Seven of 
these flush bars and a red flush termi- 
nating bar are included in the March 

Complete System 

The complete center line approach 
system includes: 

• I lundred foot incandescent lamp bar 
1,000 ft. from the runway threshold. 

• Sixty foot terminating bar of red in- 
candescent lamps 200 ft. from runway. 

• Two wing bars of red incandescent 
lamps 100 ft. from runway. 

• Row of green incandescent lamps at 
the runway threshold. 

Each Ei'AS unit consists of a xenon- 
filled lamp designed to last 500 hr. when 
operated at 2,000 volts. Xenon, a rare 
inert gas, emits a white light when high 
electrical discharges are made through 
it. 

Lamps arc placed across a 30-micro- 
farad condenser, and application of high 
voltage trigger pulse causes condenser 
to discharge through lamp. Two recti- 
fiers provide a 2,000-volt DC potential 
used to charge the condenser. A relay 
connected with a central timing device 
discharges a small condenser through 
an ignition-type transformer. This pro- 
vides instantaneous high-voltage pulse 
required to flash lamp. 

All parts of Strobcacon arc non-cor- 
rosive. and arc housed in a waterproof 


aluminum cabinet. Tempered glass is 
used in front lens to resist breakage. 
Rear cover is easily removed with a 
screwdriver for replacement of inside 
chassis. 

Device inside the unit allows for 
leveling the reflector even though unit 
may be mounted on a platform which 
is not level. 

All components arc tested from 
-55F to HOF. 

Significance of the March installation 
is highlighted bv the fact that since 
January, 1953. 15 aircraft within SAC 
have been totally destroyed in accidents 
in which lack of adequate approach 
lighting could have been a contributing 
cause factor. These accidents have re- 
sulted in 50 fatalities and about S35 
million replacement cost for the aircraft 
involved. 

Object of Tests 

System installed at March is a pilot 
model for determining the suitability 
for Air Force acceptance as a standard. 
Object of tests performed at March is 
to obtain a final evaluation of an 
approach lighting system which will 
facilitate landings of high performance 
aircraft under restricted visibility condi- 

Within the past two weeks, pilot 
reaction to the system installed at 
March lias been very good. Pilots have 
been able to line up with the center 
line of the system 4 to 5 mi. from the 
runway when visibility has been down 
to 1 to 2 min. because of haze. 

The Dow installation will be Air 
Forces’ first integrated system, includ- 


ing approach lighting system before the 
runway coupled with continuation of 
guidance on the runway. It will dupli- 
cate the system at March and, addition- 
ally, will continue for 3,000 ft. down 
the runway the flush lighting fixtures 
used in the area immediately in front 
of runway threshold. This additional 
feature planned for the actual runway 
at Dow will be known as a narrow- 
gauge landing mat to permit the pilot 
to safely complete extremely low visi- 
bility landings. 

Fundamental Differences 

Fundamental differences between the 
March installation and the one at Idle- 
wild: 

• Roll guidance bars added bv military 
at 500, 1.000 and 1,500 ft. from the 
threshold. 

• Elfaka flush fixtures in the first 1,000 
ft. closest to the runwav. Use of Elfaka 
flush units within this 1,000 ft. clear 
zone required at military fields removes 
the USAF objection of having electrical 
fixtures protruding upward where an- 
chor chains used at fighter bases for 
barriers would cause light fixture dam- 
age. and where aircraft inadvertently 
landing short of the threshold would 
be damaged. 

• Strobcacons are installed to within 
200 ft. of the runway threshold instead 
of to within 700 ft. as at Idlewild. 

• March installation has added red edge 
lights on both sides of the approach 

Approximate cost of the March in- 
stallation is about $180,000. About 
2057 of this cost is for actual hardware. 
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Equipped to handle -80°F. to 400°F. with AUTO-LITE 350 WIRE 


Wide scale, high speed jet travel will be a reality 
with the new Lockheed propjet Electra. The 
Electra will be powered by thrifty and quiet 
Allison engines. These engines reduce frontal 
area and engine weight by one-half over piston 
engines of equal horsepower. The Electra is 
capable of reaching an altitude of 30,000 feet 
faster than any propeller-driven airliner in serv- 
ice, and is specified to use Auto-Lite 350 Wire 


in many critical applications. Like many 
other airframe manufacturers, Lockheed finds 
the extra temperature range performance of 
Auto-Lite 350 Wire ideally suited to jet air- 
craft demands. In addition to its high resistance 
to abrasion, flame, solvents, fuels, and lubri- 
cants, many manufacturers find that Auto-Lite 
350 Wire reduces production costs compared 
with other high-temperature wires. 


• Flexible at temperatures below — 80°F. 

• Smokeless 

• No discoloration at maximum operating 
cable temperatures 

• Free stripping 

• Flame-resistant 

For complete information on Auto-Lite Air 


• In normal Installations, this wire Is sat- 
isfactory at - 80°F„ or at an altitude of 
60,000 ft as measured at the equator 

• Resistant to modern aircraft hydraulic 
fluids, lubricants and fuels for both 
reciprocating and jet-type engines 

• Manufactured In sixes 22 thru 2/0 


Wire, including specifications and samples, 


• Easy printing of circuits with conven- 
tional marking machines 

• Meets Spec. MIL-W-8777, U.S.A.F. 



The Electric Auto-Lite Company, Wire and Cable Division, Port Huron, Michigan 


Hazleton, Pennsylvania 


AUTO-LITE 3SO 


GENERAL PURPOSE 
HIGH -TEMPERATURE 
AIRCRAFT WIRE 
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Timer System Warns of Engine Failure 

By Robert II. Cushman 



New York— Sudden gas turbine en- 
gine failures due to accumulated over- 
temperatures melting the hot parts of 
an engine can be forestalled by a main- 
tenance device developed by Avion Inc.. 
Wondsidc, L. I. 

Hie new system uses a scries of stop 
clock timers which add up the intervals 
that the engine has been subjected to 
various levels of ovcrtempcr.iturc. 

Tlie Timc-Tcmperature-Rccordcr, or 
TTR as it is called, is being retrofitted 
on 2,000 Air Defense Command E-S6D 
interceptors. 

Addition to Indicator 

Essentially flic TTR is Avien's stan- 
dard jet engine exhaust gas temperature 
indicator with the addition of mecha- 
nisms which separate six levels of over- 
temperatnre and start the timing clocks 
whenever these occur. 

Instead of relying on the pilot's 
' clerical ability” for noting and logging 
the overtemperaturcs. the Tl R auto- 
matically chalks up the engine’s nver- 
temperature history. This is expected 
to give the maintenance crewmen a 
more reliable gauge on whether the 
engine should be pulled for inspection 
or complete overhaul, or whether the 
engine still has a safe margin of service 
left in it. 

The overtemperature problem has 
been with gas turbine engines since 
their inception and it is said to be 
especially critical witli the electronically 
controlled General Electric J47-C.E-17 
and -35 engines which power the North 
American E-S6D interceptor. 

Engine turbine failures due to accu- 
mulated overtemperaturcs have been 
one of the biggest headaches to Maj. 
Walter Berry, chief of maintenance 
engineering. Air Development Com- 
mand, Colorado Springs, Colo. 

Peak Temperatures 

"While other versions of the J47 
engine have proved themselves verv 
reliable in cruise-type mission as in 
the B-47 bomber, our missions re- 
quire the engine to fly on aftcrburnci 
at its very peak temperatures all the 
way,” Berry said. 

“The interceptor pilot scrambles off 
at 100% throttle (full afterburning) 
and holds it there during climb, inter- 
ccpt and recovery. The GE electronic 
control is supposed to accelerate the en- 
gine automatically to full power and 
hold it but there is the continual possi- 
bility of transient overtemperature. The 
pilot with his head in the radarscopc on 
intercept cannot be expected to monitor 
the indicator needle and jot down each 


time it goes over the 685C limit. 
Meanwhile, lie is flying an engine which 
can only afford to accumulate 15 total 
seconds at 1.000C. 

"You can see that it onlv takes a few 
intercept missions before tlie turbine is 
likely to fly out the tailpipe without 

Unreported Overtemperatures 

"When we first started to cope with 
the problem, investigation showed that 
over-eager operational supervisors in 
(heir zeal to have their units score high 
ready rates weren't reporting all the 
overtemperaturcs. 

“We believe we have corrected this 
with an educational program but it still 
isn’t enough. We are looking to the 


TTR to fill us in on where we stand.” 

The graph sets forth the informa- 
tion which the TTR must keep track 
of. It shows, using present infor- 
mation. the allowable durations which 
a J47 engine can accumulate in its 
exhaust gases without being prone to 
failures in the turbine area. 

It shows that the higher the over- 
temperature. the shorter the allowable 
duration. 

The Avion temperature sensing and 
indicating system was described in 
Aviation Week two years ago (AW 
May 16. 1955, p. 35). It uses a back-to- 
back diode voltage standard to simulate 
the sensing thermocouple's cold-junc- 
tion and a position servomechanism to 
drive the indicator pointer until the 
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operate at various overtemperatures. 

pointer wipes out a nulling voltage on 
the feed-back resistor. 

In the TTR, Avien has added two 
electro-mechanical units, a commutator 
and five time delay cams, to program 
the five recording clocks. The commu- 
tator is driven by the regular tempera- 
ture indicator’s shaft position output 
and the delay cams arc driven by their 
own timing motor. 

Five Levels 

To present the engine's overtemper- 
aturc history in a form directly useable 
to the maintenance personnel, the 
Avien TTR first breaks up the incoming 
temperature signal in the form of shaft 
position into five levels, 690, 720, 760, 
500 and 950C (1270-1740F), by using 


the commutator to successively cut in 
the respective timer circuits. The com- 
mutator contacts cause magnetic 
clutches to close on the delay shaft and 
rotate the time delay cams until second 
microswitch contacts are made and the 
timing clocks are started. 

The time delay cams prevent mo- 
mentary overtemperatures from being 
recorded by the clocks. The initial 
transient overtemperatures, shown on 
the graph as the area under the left 
hand curve, have been found not to 
affect engine life. 

Engine Record 

What the maintenance men see, 
when they remove the access panel 
covering the TTR timer in the F-S6D’s 
forward fuselage, is the total time (less 
delays) which the engine has stayed at 
each of the five temperatures monitored. 
If any of these arc beyond the values 
given by die right hand curve, then the 
engine is sent back to overhaul without 
question. If only a small amount of 
dwell time is clocked up. and the times 
fall between the two curves, then the 
engine is inspected and if sound sent 
kick into service. If no times arc re- 
corded it is presumed that the engine 
has not been abused cither by its pilots, 
faulty control system, or unavoidable 
combinations of engine and flight con- 
ditions. 

The timer box has purposely been 
placed out of the pilot’s sight and reach. 
Only the crew chief can get at it. All 
the pilot secs is a red warning flag at 
the top of his indicator dial. 

The warning flag serves two purposes. 
During shirts it takes over to the exclu- 



C-123 Tests Wheel-Ski Gear 

Fairchild C-12? assault transport, testing new wheel-ski gear system on a lake at Bcinidji. 
Minn., look off and lauded at gross weights approximating 56,000 lb. Load exceeded 55,165 
lb. lifted by an experimental YC-123E a year ago. Testing program on frozen lake is 
being conducted by the Wright Air Development Center. 



NEW . . . CHR 
fuel resistant 
silicone rubber 
SEALS 

Resist jet fuels, hydraulic and synthetic 
oils, and abrasion in temperatures 
— 85°F to m°f. 


The new Dow-Coming LS-53 is the first 
rubber to combine fuel resistance with ex- 
treme high and low temperature flexibility. 
This fluoro-silicone rubber can be sponged, 
molded, extruded. It is readily adaptable 
to seal constructions which provide the most 
practical and economical use of the rubber. 
LS-53 is available now and CHR is already 
designing it into fabric reinforced seal con- 
structions. The outstanding resistance of 
these seals to one aircraft fuel is illustrated 
above. Write or phone for a CHR data sheet 
giving full test data. If your need for LS-53 
seals is immediate, CHR will expedite seal 
design coordination and production. Phone 
or write us. CHR field representatives are 
available for direct contact. 

ALSO AVAILABLE, LS-53 custom molded 
sheets, extrusions, sponge sheets , sponge 
extrusions, COATED FABRICS. 
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CHR’s high tear strength silicone rubber picked for 
707’s major door and window seals 

These seals, produced by CHR, will resist tear, abrasion, compression set, weathering, sticking, — 100°F. to 400°F. 


All present versions of the Boeing 
707 will have silicone rubber door, win- 
dow and hatch seals in the important 
traffic areas. The speeds, altitudes and 
temperatures to be encountered by the 
707s would soon render organic rubber 
seals useless in working areas such as 
the pilot’s sliding window, the passen- 
ger, cargo and galley doors where sili- 
cone rubber is to be used. 

It is significant that the seals for 
these areas will be produced by CHB 
with compounds meeting Boeing's BMS 
1-22 specification. This specification 
and AMS 3345 and 3346 were written 
around CHR's COHRlastic HT* high 
tear strength silicone rubber com- 

•COHRIastic HT Hfl!, and HT 6fil» nro produced fre 


pounds. These CHR compounds, at the 
present, are the only stocks which will 
meet these specifications. 

In the single year that these com- 
pounds have been available, a trend to 
designing with high tear strength sili- 
cone rubber has been established. Other 
airframe and engine companies are 
writing specs around CHR’s com- 
pounds or specifying AMS 3345 and 
3346 on new and revised prints. 

CHR representatives calling on all 
major airframe and engine manufac- 
turers are available for consultation 
on use of these compounds. Write or 
phone for specifications and samples 
of COHRlastic HT silicone rubber. 





ASSEMBLIES • COATED FABRICS 


THE CONNECTICUT HARD RUBBER CO. 


• CONNECTICUT 







S. S. White* Industrial Division, Dept, V, 10 East 40th St.. New York 16. N.Y. Western Office: 1639 West Pico Blvd., Los Angeles 6, Calif, 
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sion of the five recording circuits. On 
the theory that a start either is or isn’t 
a hot start, the flag is set to pop up 
at 950C (I.740F) after a two second 
delay. During normal flight the flag is 
set to go up at S50C (1,5601') with no 

The timers can be reset after over- 
hauls and engine changes and the time 
delay relays can be biased to take into 
account better service experience, future 
improvements in turbine materials, and 
even different makes of engines. 
Accurate Data 

Actually, USAF feels that since a 
recorder of this type has not been avail- 
able the exact location of the curves 
on the graph, especially the right hand 
curves, arc not really known. One result 
of having the '1TR in service is ex- 
pected to be a more accurate set of 
service data which will permit new 


curves to be roughed in. The time 
delays on the TTR will be biased to 
suit the better statistics. 

Engine manufacturers are expected 
to benefit also. For the first time the 
user will be able to feed-back quanti- 
sed information through the manu- 
facturer's ‘‘tccli reps." 

Future for TTR 

This information has not always been 
available, even in the manufacturer's 

The need for operational recorders 
like the '1TR will become even more 
pronounced in the future, Avien engi- 
neers say. They will be mandatory for 
high performance fighters and bombers 
which will bo forced to run at engine 
temperatures way above today’s levels, 
and whose inlet and control systems 
may be so complicated that occasional 
overtemperaturcs will be virtually un- 


avoidable. One could perhaps extend 
the principle to encompass monitoring 
the structural parts of supersonic air- 
craft which might penetrate too far into 
the thermal thicket if they by accident 
flew too fast and too low. 

In time of national emergence this 
type of recorder could prove a valuable 
tactical aid by rapidly pinpointing the 
probability of an overtaxed aircraft 
fulfilling "one-more-mission.” 

On the other hand commercial jets 
and turboprops are likely to become 
more interested in a device built around 
this principle when their times between 
engine overhauls become longer. The 
TTR could be used actually to extend 
the overhaul life of an engine known 
to be vulnerable to turbine overtem- 
peraturc failure by pennitting the en- 
gine to be used until the TTR dictated 
that its "time was up." 

Both engine manufacturers and com- 



Turbine Powers New Quick Conversion Fuel Tank Unit 

Self-contained refueling unit lias been de- 

quick conversion of Navy fighters and attack 
bombers into aerial tankers. The refueling 
device has been flight tested, is now in pro- 
duction for use on the piston-powered AD 
Skyraider and A4D Skyliawk midget jet 
bomber (top). 

One contemplated usage for the refueling 

aircraft of the same type deploy together, 
with one refueling the other ut mid-point 
and then returning to base. Aircraft not 
required for tanker use can be restored to 
normal combat function with removal of 
the externally carried refueling unit. 

Powered by a ram-air turbine driven by a 
short four-bladed propeller (left), the refuel- 
ing store in addition to its fuel accommo- 
dates fuel pump, hydraulic motors, reel of 
flexible hose and collapsible drogue. The 
store can be jettisoned ill an emergency. 
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inerci-.il operators have been interested 
in the TTR, Avion said. Allison. GE, 
Pratt & Whitney and Pan American 
and American Airlines have considered 
the TTR as a feature or maintenance 
tool for the coming jet airliners. 

The price for this model probably 
will remain at the present $2,000-2,500 
level, said Avicn. It seems unlikely, the 
companv savs, that commercial or other 
military orders will ever top the present 
2,000 unit (exclusive of spares) volume 
of the S5 million F-86 order. It is possi- 
ble the same principle could be repack- 
aged in cheaper versions by cutting cor- 

The system could also be rede- 


signed to monitor other inputs as well. 
For example, recorders could be built 
to monitor stress levels in both engine 
and airframe, airspeed in dives, gust 
loads, pressures, or in fact anything 
which has a cumulative operational 

The retrofitting of the ADC F-86Ds 
will take place at Sacramento AFB and 
the Fresno and Los Angeles North 
American Aviation facilities. The first 
delivery is for around April 1 and the 
delivery rate will go up to 200 units 
per month. Meanwhile, to expedite 
matters the USAF will send its WADC 
inspection team to Avien's factory to 
witness the qualification tests. 


Detector Shows Water 
Undissolved In Fuel 

London— Devised at the Thornton 
Research Center and developed by the 
Shell Petroleum Company, a new de- 
tector for checking the percentage of 
undissolved water in aviation turbine 
fuel is being put into service at London 
Airport and on all airports throughout 
the world where Shell's aviation turbine 
fuel is supplied. 

In the interest of aviation safety, it is 
being made available without patent 
royalty to all those who wish to use 
the detector. 

The Shell detector is capable of de- 
tecting the presence of as little as 
0,003% undisolvcd water. Under the 
worst conditions, in which turbine fuel 
supplied to aircraft at 40C, is cooled 
during flight to below zero centi- 
grade without the usual loss of water to 
the atmosphere, 0.014% wt. water 
could be precipitated from a fuel which 
contained no undissolved water when 
it was put into the aircraft. 

Therefore, assuming that aircraft fuel 
must contaiu not more than a total of 
0.02% water, this fuel must contain 
less than 0.006% undissolvcd water 
when supplied. 

As the Viscount 700 fuel system in- 
corporating MOD D693 will function 
satisfactorily with fuel containing up to 
0.02% wt. dissolved water plus 0.02% 
wt. free dispersed water, the Shell de- 
tector provides a substantial safety 
margin, the company said in describing 
the device. 

It has been given extensive field 
trials and has proved reliable, quick and 

Technical ' details: 

A small element filter paper sensi- 
tized with chemicals is mounted in a 
plastic molding or detector head, which 
is made to fit the "record” taper of a 
standard hypodermic syringe. In this 
way a 5 ml. sample of fuel is drawn 
through the detector head in the cen- 
ter of which is an exposed area of paper 
through which the fuel can flow. 

The outer edges of the paper are 
scaled in order to prevent the passage 
of fuel there. 

If suspended water is present in the 
sample, the water droplets coalesce on 
the fibers of the exposed portion of the 
paper and react with the chemicals. 
Tire resultant color change gives a 
marked contract in the center, or target 
area, in relation to the unchanged part 
of the paper. The sensitivity of the 
method depends directly upon the ratio 
ol the volume of the fuel sample to 
the area of filter paper through which 

A ratio which gives a detectable in- 
dication at water concentration of 
0.003% wt has been chosen. 


PUT HARTWELL TO WORK 


V*; 


ON YOUR COMPLEX 
MECHANICAL 
COMPONENTS . . . 



Typical example of facilities for meeting 
your requirements for precision 
manufacturing in cither the production or 
prototype phases of your programs. 
Specially built Ram-Turret Vertical Mill 
with three dimensional Hydraulic 
Attachment machining a component. This 
versatile machine uses a Tracer Stylus to 
follow a "Contour Master” and will 
duplicate complex contours and shapes in 


minimum time. The Turret has two heads: 
one for universal milling (any angle) and 
the other for vertical shaper attachment 
for broaching, precision serration, etc. 



• Fort Worth. Texas • 
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Engineers Advance at Bell 


The variety of Aircraft being worked on in Bell's recently 
formed Aircraft Division offers the engineer rare oppor- 
tunities for fast personal advancement and professional 
achievement. From research airplanes to supersonic military 
fighters, lie deals with new concepts that offer exceptional 
rewards for creative thinking. Probing deeper than ever 
before into the world of supersonic flight, he writes tomor- 


ing, unlimited future, investigate what Bell A 
offer. Top pay and benefits. Congenial associates 
and excellent living conditions. 

Write today: Manager, Technical Employ- 
ment, Dpt. E-35, Aircraft Division, bell aircraft 

CORPORATION, P. O. Box One, 8uflalo S, N. Y. 



• Acrodynamicists 

• Aeronautical Engineers 

• Automatic Control Designers 

• Chemical Engineers 

• Combustion Research Engineers 

• Communications Engineers 

• Design Checkers 

• Development Engineers 

• Digital Computer Development Engrs. 

• Dynamic Engineers 

• Electronic Engineers 

• Electronic Standards Engineers 

• Engineering Computers 

• Environmental Specialists 

• Field Test Engineers 

• Flight Test Engineers 

• Flight Test Programmers 

• Fuel Injection Specialists 

• Gear Designers 

• Guidance Engineers 

• Gyro Specialists 

• Heat Transfer Engineers 

• Hydraulic Engineers 

• IBM Programmers 

• Instrumentation Specialists 

• Laboratory Test Engineers 

• Magnetic Amplifier Specialists 

• Mathematical Analysts 

• Mechanical Engineers 

• Microwave Engineers 

• Miniturization Engineers 

• Operations Analysts 

• Physicists 

• Power Plant Designers 

• Pressure Vessel Designers 

• Project Engineers 

• Publication Engineers 

• Radar Systems Engineers 

• Rocket Test Engineers 

• Servo Systems Engineers 

• Servo Valve Engineers 

• Statisticians 

• Stress Engineers 

• Structures Engineers 

• Specification Writers 

• Technical Writers 

• Test Equipment Engineers 

• Transformer Design Specialists 

• Transistor Application Engineers 

• Thermodynamic Engineers 

• Telemetering Engineers 

• Turbine Pump Designers 

• Vibration & Flutter Analysts 

• Weapons Systems Engineers 

• Wave Guide Development Engineers 

• Weights Engineers 




I I 

THE ERA OF 


THE ELAND IS BEGINNING ••• 


Every medium-haul airline in the world is faced with 
an urgent decision : how, and how soon, to convert 
to turbo-props in the 3,000-4,000 e.h.p. range. 


It becomes clearer every month that ELANDS are the simple and immediate 
answer. Because of its single-spool design the ELAND is inherently safe and 
fundamentally economical to run and service. Because of its extreme flexibility in 
performance it is adaptable to any and every operating condition. And because of its 
simplicity and its excellent power-weight ratio it is a good engine for conversion 
projects. The case of the Napier Eland Convair — bought from the makers and 
converted to ELANDS — is a convincing illustration. 

Few structural alterations. Installation of ELANDS in the Convair 340 has 
meant remarkably few modifications — and these have taken place ahead of the main 
engine bulkhead frame, which has otherwise been retained unaltered from the 
original installation. Other alterations have been confined to the instrument panel, 
the control quadrant, and the aircraft electrical system (adapted to include a circuit 
for Napier ‘Spraymat’ electrical de-icing of engine intake, propellers and spinners). 



Mr r ^■ t '' C " " m'f iifiiiii The profit of ELAND operation— From studies made of the published direct 

the Convair 340. ' operating costs (including depreciation) of a number of typical airlines, it is proved 

"“ilu! 'varsity "' that in the light of our guarantees a converted aircraft will be cheaper to operate — 

whether the costs are calculated on the basis of aircraft miles, ton miles or passenger 
miles. Such calculations, of course, take no account of the increased revenue which 
will be earned by this, as by all other turbine-engined aircraft thanks to greater 
passenger appeal. 


Eland conversion means increased profits to the progressive airline 
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NEW AVIATION PRODUCTS 






Compass Shield 


Femetic shield around weather radar 
magnetron eliminates need to recom- 
pcnsate magnetic compass whenever 
radar is pulled for check or replacement. 
Result is lower maintenance cost and 
time. Shielding is not affected by shock 
or vibration because fernctic material 
does not retain residual magnetism or 
require periodic annealing. Radar 
chassis can be mounted or turned in any 
direction without influencing compass 
deviation. Shield is comparatively light 
and acts as dust cover. 

Magnetic Shield Division, Perfection 
Mica Co., 20 N. Wacker Dr., Chicago 
6 , 111 . 


Rocket Fueling Nozzle 


Liquid propellant rocket fueling noz- 
zle is designed especially for transferring 
fuming nitric acid with minimum dan- 
ger to operator. One is used for filling 
and another for venting the tank. Only 
pure alumina and special stainless 
steel alloys are used to resist corrosion. 
Vent and fill hoses are attached to 
teflon gasket flanges. An interlock pre- 
vents inadvertent opening of the flow 
control valve before the nozzle is at- 
tached and locked to the adapter on 


B-52 Has Stainless Steel De-Icer 

Lightweight stainless steel de-icer for B-52 horizontal stabilizer was developed bv B. F. 
Goodrich Aviation Products, division of B. F. Goodrich Co. Electrical heating element 
sandwiched between layers of resin impregnated gloss fabric is covered by stainless skin. 
Steel Is bonded to leading edge. Unit, which is hail and erosion resistant, was chosen over 
bleed air system with heavy ducting or a tail blower system. 


the missile tank. Another prevents 
unlocking of the nozzle from the 
adapter while the flow control valve is 
open. The nozzle operates at — 65F 
to + HOF. It is designed to MIL-N- 
25556. 

Lcar-Romec Division, Lear, Inc., Ely- 
ria, Ohio. 

Self-Sealing Anchor Nut 

Fuel resistant, self-sealing floating an- 
chor nut contains integrally molded 
rubber seal to provide tolerance-free 
sealing. Rigid construction resists deflec- 


liquid oxygen, water and other low vis- 
cosity liquids. Designated model UF- 
100, it will measure flow rates in the 
range from 1,000 to 4,000 gpm. with 
accuracy of better than 1 % . It provides 
5 volts full scale output to feed standard 
telemetering and recording systems. 

Gulton Industries, Inc., 212 Durham 
Ave., Metuehen, N. J. 

Miniature Torque Motors 

Miniature torque motors designed 
for missile and aircraft servo systems 
are said to have highly efficient mag- 
netic circuits, very high natural frequen- 
cies. and low phase lag. No pins, screws, 
safety wires or lock washers are used as 
fastenings. Motors meet military speci- 
fications and are available in three sizes 
producing forces of 1 34 lb., 8 lb. and 


tion under push-out conditions and 
assures tight continuous seal against 
normally encountered pressures. Net 
element floats independently of seal to 
accommodate misalignment. 

Kaylock Division, Kaynar Co., Los 
Angeles, Calif. 


Ultrasonic Flowmeter 

Straight-through flowmeter accurately 
measures rate without causing pressure 
drop across sensing element by using 
modification of ultrasonic beam as in- 
dication of flow rate. Absence of ob- 
struction to flow simplifies maintenance 
and permits greater accuracy without 
influencing flow parameters. It is es- 
pecially adapted for use with kerosene, 
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Motor - Gear ■ Trains 


• Motors available: DC, 60 or 400 
cycle, PM, split series, series, shunt, 
single phase and 2-phase. All are 
reversible. 

• Available with either governor or 

• 1000 hour life minimum. 

• Designed to meet MIL-E-5272A. 

• Precision gearing throughout. 

• Can be furnished up to 125°C. 

• Designed for continuous duty or in- 
termittent duty applications. 



Other products include servos, syn- 
chros, AC drive motors, DC motors, 
servo mechanism assemblies, synchro 
indicators, servo torque units, refer- 
ence and tachometer generators, ac- 
tuators, motor driven blower and fan 
assemblies and fast response re- 
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ny other variations available. There is an Oster motor-gear-train to fit yo 
ct specification. Consult Oster specialists today, sending your detailed r 
rements. 



fX.tcfiU MANUFACTURING COMPANY W 

Your Rotating Equipment Specialist ■ 

AVIONIC DIVISION 1 

Racine, Wisconsin 


Engineers For Advanced Projects: 

Interesting, varied work on designing transistor circuits and servo mechanisms. 
Contact Mr. Zelazo, Director of Research, in confidence. 
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guidance for the Redstone Missile. 



FICo COMPUTER 
AND CONTROL SYSTEMS 

• For Weapons Control 

• For Processing of Data 

• For Special Purpose Computer 
and Control Applications 

Ford Instrument Company develops and produces the most mod- 
ern of special purpose computer and control systems— for missile, 
airborne, shipborne, land-based, and nuclear applications— for 
government ancl industry. 

FICo is one of the foremost organizations in the United States 
working in the field of automatic control. Hundreds of engineers 
and extended precision mass production facilities enable FICo 
to handle complete systems contracts from start to finish. 




FICo launching and control order computers 
are used for Navy A-A missiles.— U.S. Navy Photo 


FORD INSTRUMENT CO. 

DIVISION OF SPERRY RAND CORPORATION 


ENGINEERS 

ef unusual abilities 


31-10 Thomson Ave., Long Island City 1, N. Y. 

Beverly Hills, Col. • Dayton, Ohio 
tan find a future at FORD INSTRUMENT COMPANY. Write for information. 
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TECHNIQUES and DEVELOPMENTS 

in oscillographic recording 


PHASE SENSITIVE DEMODULATOR PRE- 
AMPLIFIER PROVIDES A DC VOLTAGE 
PROPORTIONAL TO AN INPHASE COM- 
PONENT OF AN AC VOLTAGE WITH 
RESPECT TO A REFERENCE. 

•he measurement of the amplitude of an 

^ formance studies of servo systems or of suppre 

carrier signals over the carrier frequency range 1 

60 to 10,000 cps. In such cases the demodulator 
responds to inptiasc signals and rejects quadrature 
signals. 

A circuit with these char- 
• acteristics for use in an oscillo. 

^ ^ e * graphic recording system can be 

, . *** • A seen in the Model 150-1200 

\ * U ' Mil Servo Monitor (Demodulator) 

\t " Preamplifier. It was developed 

| 0 by Sanborn as otic of twelve 

A'" ' interchangeable, plug-in front 

ends for "150" Senes equipment. 

Driver Amplifirr- 


vatiiodc ftdhtwerTnpul^rcuitTp^aselnveri 
pull mixer and demodulator stages, diflere 
output amplifier and low pass filter. In add 
chassis contains a VTVM to facilitate 
adjustment of the reference voltage, and an 
indicator which lights a warning lamp when exces- 
sive quadrature voltages exist. 

Adaptability to a fairly wide variety of applica- 
tions is accomplished through broad input voltage, 

these or' 50 mv u. 50 v <for^u?"^le5 , ^defl" cu'on),' 
‘ - ‘ c. Rise time wi ‘ ’ 

ry filter, 0°01 

up to 5000 cycles. 

Preamplifier are* in the design 
servo systems, and with in'*— 
design, development or adji 



:ncy plug-in demodulation filter is 

h high frequency fill - J - 

rejection is better than 


l.lii.ul r.,i nr.- 

the Servo Monitor 


The first 


o}\"cTr"c: 


autput signals from a gyroscopically-controllcd st 
biliaing device and the "pitch" and "roll” signs 
-dictated by a "Scorsby Table” used for testing tl 
device under dynamic conditions. 


IN SELECTING 
OSCILLOGRAPHIC 


re (1) the recording method, (2) equipment adaptability, 
and (3) variety of equipment available. Here arc the answers 
to the three, as they apply to Sanborn systems. In the record, 
rectangular coordinates accurately correlate multiple traces, 
simplify interpretation and eliminate errors. Permanent Iraces. 
produced by a hot ribbon stylus wilhout ink, provide sharp 
peaks and notches, and clearly reveal all signal changes. One 
percent linearity results from current feedback driver amplifiers 
and high torque galvanometers of new design; maximum error 
is '4 mm in middle 4 cm of chart, 'A mm across entire chart. 
From the standpoints of "adaptability” and "variety". Sanborn 
"150" equipment offers the versatility of 13 different plug-in 
front ends for any basic system . . . the choice of one- to eight- 
channel systems . . . the variety of nine chart speeds, timing 
and coding controls, console or individual unit packaging . . . 
availability of equipment as either complete systems or indi- 
vidual amplifier or recorder units. 



COMPAQ 

' 11 : 
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5 lb. There are high temperature mod- 
els for continuous operation up to 400 F. 
Wide variety of coils is offered to match 
impedances of electronic, magnetic or 
transistor amplifiers. 

Raymond Atchley, Inc., 2340 Saw- 
tcllc Blvd., Los Angeles, Calif. 



Missile Fuel Pump 

Fuel pump for low viscosity, low 
lubricity, highly corrosive propellants 
such as normal propyl nitrate is de- 
signed to operate in missiles at high 
temperatures. Low pump weight to dis- 
charge flow ratio is achieved by high 
speed operation of balanced symmetrical 
parts. Ball piston concept is used for 
reliability. 

Aircraft Products Dept., General 
Electric Co., Schenectady 5, N. Y. 



5 6 7 8 9 

12 13 14 15 16 

19 20 21 22 23 



11 

18 


12 
19 


Texas Instruments transistorized timing devices 


Ratio Plotter 


offer new highs in 


Automatic and continuous ratio 
plotter saves 50%-75% of vibration 
laboratory testing time and eliminates 
data reduction. It plots complete vibra- 
tion transmissibility curve on strip chart 
during test for immediate evaluation. 
Basic unit offers same advantages for 
dynamic testing that is a function of 
any ratio which can be indicated by two 
a.c. voltages. One unskilled technician 
can program and run a complete test. 
Frequency response is ±2% from 5 to 


timing / reliability / application 

■ No moving operational parts 

■ Accuracies up lo one part in SO million 

■ Intervals from microseconds to months 

■ Instant response without warmup 

■ With */i the space; </ 2 the weight; a small fraction of the power 
needed for timers based on other methods 

■ Qualified under all applicable MIL specifications 



Already in production, TI transistorized timers are blazing 
new trails in applications and in performance . . . with extraor- 
dinary accuracies and with interval variations to infinity . . . 
improvements never before practical because of size, weight, 
power drain, and maintenance limitations. 

Designed for repetitive or continuous sequential timing or 
programming, these lightweight, dependable timers are now in 

S reduction at Texas Instruments for use in camera timing, flare 
ropping, bomb release, mine laying, and sonobuoy placement. 
These are just a few of many potential uses. And, since modifi- 
cation engineering only is required, these remarkable TI timers 
can be built to your specifications within reasonable lead-time. 
Contact Apparatus division . . . 


basT exas Instruments 
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So powerful it could 

take off straight up! 







ROBINSO 


iON) 


FIRST NAME IN WIRE 


TWISTERS 


TWISTER 


EXCLUSIVE DIAGONAL 


from 12 in. to 40 in. may be plotted. 
Pricker point lias 7 [lower microscope 
so that the point can be observed and 
plotted in a single set-up. 

Aero Service Corp., 210 E. Courtland 
St., Philadelphia 20, Pa. 



Wide Angle Lens 

Compact 5.45 mm. wide angle 
camera lens is equipped with an iris 
ring adjustment from f/1.5 to f/8. Lens 
covers a field 165 deg. wide and is 
available in gun camera (GSAP) or "C" 
mount. With gun camera mount, lens 
protrudes 4i in. from camera front 
plate and is 4 in. dia. at widest point. 
It is called Traid 720. 

Traid Corporation, 17136 Ventura 
Blvd., Encino, Calif. 



Missile Connector 

Connector with insulation molded 
directly onto contacts is finding use as 
missile umbilical disconnect. Single-shot 
molding of insulation around leads and 
contacts in connector bodv which is 
integral with cable eliminates costly 
assembly operations. Connectors are 
tamper-proof and promise trouble-free 
field operation. Positive moisture seal is 
provided and leads and contacts are 
protected from shock and vibration. 

llept. AUC-8, Aldcn Products Co., 
117 N, Main St., Brockton, Mass. 

Countermeasures Contract 
Goes to General Electric 

General Electric received $20 million 
contract for production of airborne 
electronic countermeasures equipment 
(radar jammers) from Air Force. Award 
is initial contract which permits produc- 
tion before final contract is negotiated. 
No estimate was made of final value of 


PhotoStress Technique 
Licensed by Tatnall 

PhotoStress, a stress analysis technique 
which puts the stress pattern directly 
on the part, has been licensed for this 
country and Canada by the Budd Co.'s 
new subsidiary, Tatnall Measuring Sys- 
tems, Phoenixville, Pa. Developed in 
France by Dr. Felix Zandman. Photo- 
Stress was promoted in this country by 
Marc Wood, 30 Rockefeller Plaza, New 
York (AW, May 21, p. 23). It is an 
extension of the well known - polaroid 
visual analysis method. However, in- 
stead of examining a two-dimensional 
model of the part, a thin film of trans- 


parent epoxy resin is applied directly on 
the part and the patterns in this film arc 
observed as loads are applied to the part. 
By spraying the catalyzed plastic on in 
liquid form and curing it by moderate 
heat the stress patterns in complex 
shaped [Tarts can be examined quanti- 
tatively as well as qualitatively, Zand- 
man claims. It may be used under strob- 
oscopic light to observe the progressive 
stress patterns leading to a fatigue fail- 
ure. A somewhat severe limitation for 
tomorrow’s aircraft and missiles is that 
it is hunted to temperatures below 
284F Professor D. C. Dnickcr, Brown 
Unn . Ptowdcncc. R I . has been work- 
ing on the approach in this country. 



■ f/c life -'Ac SAt/' ■ A'/rt/icr 


A Senior Air France Captain 

MORE THAN 858 DAYS 
AND NIGHTS ALOFT! 


THE WORLD'S LARGEST AIRLINE 

WITH 177,740 UNDUPLICATED ROUTE MILES TO 236 CITIES IN 73 COUNTRIES 
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Now Autonetics brings laboratory precision to the assembly line 

. . . with quantity production of electro-mechanical brains, nerves and muscles 


Automatic flight control or guidance systems must 
operate as dependably as the human faculties they 
supplement. Compact enough for the sleek confines 
of a jet or missile . . . yet rugged enough for environ- 
mental phenomena that defy description . . . they 
must he machined and assembled with a precision 
as exact as diamond-cutting. To make just one is a 
technological triumph— but the need is for thousands. 

That's why Autonetics’ quantity production of 
these electro-mechanical stand-ins is a new mile- 
stone in American manufacturing. It has, in fact, 
meant turning production into an exact science . . . 
with techniques that rival those of an operating 
room . . . with tools that synthesize and multiply the 
skills of the master craftsman. 

In a business where even a thumbprint could 
cause intolerable inaccuracies, mechanisms are 
assembled in special dust-free rooms ... by tech- 
nicians as immaculate as surgeons, and with the 


been reduced to millionths of an inch. 

Finally, these systems— on whose accuracy human 
lives and purposes will one day depend— must be 
tested by equipment more sensitive, and to standards 
more exacting, than the products themselves. 

Today Autonetics is one of the few companies 
in the world that can produce in quantity the electro- 
mechanical products it designs: autopilots, auto- 
navigators. armament controls, computers, and 
other complete systems for the military and industry. 

For detailed information — or for employment in 
this dynamic field— write: Autonetics. Dept. W-72, 
12214 Lakewood Blvd., Downey, California. 


Autonetics 



DIVISION 


I ER I CAN AVIATION. INC. 


engineers: 


Cessna's "NEW LOOK" 
provides greater opportunities 
than ever! 



Lessna 


Our plan for continuous, controlled expansion — based 
on a healthy balance between military and commercial 
aircraft projects— pays off for you! Creative freedom and 
an unhampered pursuit of challenges are part of your 
“heritage” at Cessna— and, the new, tivo-story, 44,000 
square foot building illustrated below— designed exclu- 
sively and specifically for our engineers- can be your 
new home at Cessna, 

You and your family will enjoy making Wichita 
your home, too! It was not without much forethought 
that the founders of Cessna located here. Third fastest- 
growing city in the United States, Wichita is a friendly 
city ... a busy city . . . ideal for family life and 
recreation. The school system is excellent . . . with above- 
average facilities . . » easily accessible in all residential 
districts. Why not join Cessna— and GROW with 
Cessna? Your future is our future! 

Opportunities available for 

* Jet Propulsion Engineer 


• Airframe Design 
Engineers 

• Weight Control 
Engineers 

• Power Plant 
Installation Engineers 
(Jet and Reciprocating) 

• Airframe Stress 
Analysts 


Flutter and Dynamics 
Supervisor 

* Production Liaison 
Engineers 

• Technical Illustrators 

* Catalog and 
Maintenance Writers 

• Engineering Checkers 
i qualified applicants) 


NON-CITIZENS WELCOME 


write, 
wire 
or call 

Professional 

Placement 

Superinsor 

Cessna Aircraft 
Company 
Dept. AW 

5800 East Pawnee Road 
Wichita, Kansas 
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TO SCIENTISTS AND ENGINEERS 

Infrared physics is but one of the sciences 
presently being explored by the Hayes scientific 
staff. There are many challenging positions 
open here to personnel qualified in the fields of 
infrared physics, spectroscopic analysis, physical 
chemistry, kinetic molecular theory, semi-con- 
ductor research and development, thermody- 
namics, fluid dynamics, and kinematics, to name 
a few. Mail a resume of your training and ex- 
perience to Director of Personnel. 


Hayes Aircraft Corporation has a competent staff of 
infrared scientists and engineers which is conducting 
research and development programs calculated to 
advance the frontiers of infrared physics. Much of 
this work of course is classified, and Hayes respects 
the needs of national security. 

However, if you have an unusual technical problem 
which might lend itself to a solution utilizing the tools 
and techniques of infrared physics, we invite you to 
present your problem to the Hayes infrared radiation 
staff for consideration and analysis. 

Hayes is a fully competitive company, employing 
more than 8,000 people. Without a doubt, it is the 
fastest growing aircraft company in the United States. 


ENGINEERS • DESIGNERS • MANUFACTURERS 



Nike-Hercules Hits B-17 


Nikc-Hcrculcs missiles scores a hit on B-17 drone in tests over the Tularosa Basin firing 
area of White Sands Proving Ground, N. M. Nike-Hercules, formerly Nike B, can carry 
a nuclear warhead (AW Mar. 4, p. 30), but ct: c ho 1 rhead was used here. 


PRODUCTION BRIEFING 


Alloy Tube Division, Carpenter Steel 
Co., Union, N. J., anounccs it is pro- 
ducing tubular forms of Annco 17-7PH 
precipitation hardened stainless steel. 
Because it combines high strength per 
weight at high temperatures with corro- 
sion resistance, this material has been 
growing in popularity in aircraft, 
guided missile and rocket applications. 

Anadite Inc., South Gate, Calif., will 
open a new half-million dollar plant in 
Hurst. Tex., to serve the southwestern 
area for chemical milling and most 
forms of metal finishing on aluminum, 
magnesium and steel. Plant will also 
use the Hardas Process, which is an- 
other method of hard anodizing. 

Ransohoff, Inc., Hamilton, O., says 
its combination continuous drum and 
belt conveyor type cleaner will do the 
work of two machines. Small parts 
are washed, rinsed and dried in the 



drum section and larger work or tote 
pans are processed at the same time 
in the conveyor section. Design is flex- 
ible enough so that pickling, neutraliz- 
ing, phosphate coating and similar proc- 
esses can be accomplished. 

U. S. Safety Service Co., Kansas City, 
Mo., says its new S-7 square frame 



safety glasses are good looking, com- 
fortable and satisfy government speci- 
fications. 

Flex-O-Tube Division, Flexonies 
Corp., Chicago, reports its new line of 
extruded Teflon hose with stainless steel 
wire braid will withstand 3,000 psi 
pressure at usual temperatures or 1,000 


psi. pressures at 500F. Teflon is able to 
resist the corrosive action of many 
chemicals including certain jet fuels. 

Aero-engines accounted for 27% of 
the $290 million 1956 export business of 
the British Aircraft Industry, according 
to the Society of British Aircraft Con- 
structors, London. 

North American Aviation, Inc., an- 
nounced it will open a European office 


in Geneva, Switzerland, with Robert 
J. Clark as director. Clark will develop 
commercial and military overseas mar- 
kets as well as maintain liaison with 
USAF. 

Martin Co.'s Nuclear Div., Baltimore, 
Md, ordered two Stanat TAH-400 ma- 
chines which roll metal powders di- 
rectly into strips. Made by the Nuclear 
Division of Stanat Manufacturing, 
Inc., Wcstbury, N. Y., the TAH-400 
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ACTUATION PROBLEM too tough for ordinary devices? 



SAGINAW CAN HELP YOU SOLVE IT! 




EASTERN SEABOARD OR TEXAS GRASSLANDS Esso 
is there . . . at 600 airports from Maine to Texas! How convenient busi- 
ness and pleasure flying has become! Now, when you plan a trip, the least 
of your worries is having the plane properly serviced — thanks to the spe- 
cial effort Esso Aviation Dealers are making to save you time and trouble. 
Your Esso Aviation Credit Card, for instance, allows you to charge not 
only gasoline, oil and lubrication, but tire and battery service, landing fees, 
overnight in-transit storage and most minor emergency repairs as well. 
Enjoy your next trip . . . land where there is an Esso Aviation Dealer. 




BUSINESS FLYING 


Contract F-51 Gathers Tornado Data 


PILOT Jim Cook in his F-51 has time lapse camera mounted behind his left shoulder. 



New York— Civilian-owned F-51D 
flown under contract with the Weather 
Bureau has begun to fill in gaps in 
understanding of squall line and tor- 
nado formation, and promises to pay 
benefits in lives saved in the Midwest 
"tornado alley." 

Besides soundings made of severe 
local storm situations where tornadoes 
were forecast to form, the project has 
provided observations of general inter- 
est to pilots. As described by the pilot- 
owner, Jim Cook of Jacksboro, Tex., at 
a recent meeting here of the American 
Meteorological Societv, these include: 

• Electrical field measurement instru- 
ments carried in the airplane, which 
have shown capability for signalling ap- 
proach to turbulence— in weather and 

• "Holes” along the tops of squall 
lines between storm cells, though not 
often encountered, can be mistaken for 
saddlebacks. These cone shaped holes 
with a Niagara-likc waterfall outline 
appeared to Cook to be intense down- 
drafts. 

The hazards for pilots attempting to 
slip through saddlebacks in squall lines 
are obvious. 

Chance Meeting 

Beginning of the project goes back 
to a chance meeting in June. 1955. of 
Cook and Robert C. Beebe, a research 
meteorologist with the Weather Bu- 
reau’s Severe Local Storm Forecast Cen- 
ter at Kansas City, Mo. 

Cook, who got interested in using 
fighter type aircraft in cloud seeding 
after the war, was flying in Western Ne- 
braska then under contract with a group 
of farmers near Scotts Bluff to suppress 
hail by seeding thunderstorm tops with 
silver iodide. Beebe had gone to Scotts 
Bluff to collect data on a family of 
tornadoes that had been extensively 
photographed there. 

When the two men met again that 
fall at an American Meteorological So- 
ciety meeting in Oklahoma devoted to 
severe local storms, the project of using 
a contract airplane to obtain badly 
needed soundings in tornado areas was 

The alternative to using the air- 
plane, which cost S 50.000 last scar and 
"ill cost S40.000 through the' end of 
this fiscal year, was a multi-million dol- 
lar network of closely spaced stations 
in the Mid-Western "tornado alley.” 
Donald House, supervisor of the 
SELS unit, said the use of a private 
airplane under contract has paid off. 


Skeptics had said that the instrumenta- 
tion, handled by the Bureau and Dallas 
Aero Service where Cook bases the 
plane, would be too do-it-yourself to 
provide the necessary accuracy. Others 
felt navigation foul-ups would leave 
much data useless. 

After installation, the airplane in- 
following radiosonde balloons released 
at Topeka, Kan., and the separate obser- 
vations correlated closely. 

Radar Checks 

By flying preselected tracks through 
a storm area, through use of radio and 
visual checks, and with Air Defense 
Command radar checks, the navigation 
has been no problem. 

Though not enough data has been 
gained for flat conclusions, House has 
been able to develop a promising hy- 
pothesis for development of severe 
squall lines. This docs not include 
tornadoes directly, but House points out 


that for the practical forecasting the 
unit does, a severe squall line and 
tornadoes arc kith and kin— tornadoes 
forming probably in 85% of the cases. 

Squall Lines 

Squall lines forming as a result of 
frontal activity have largely been aban- 
doned as a theory by SELS. The ripe 
situations in which the unit is interested 
arc the confluence of Ion’ and high 
level jets streams producing shear over 
a tongue of low level moist air. This is 
a peculiarly Mid-West situation in 
spring, as arc tornadoes. 

The project was not designed to test 
any one hypothesis. Rather, it was 
designed to measure parameters com- 
mon to most theories of squall line 
and tornado development. The air- 
plane soundings have given all meteoro- 
logists some new evidence such as: 

• Near-vertical moisture gradient en- 
countered in an S00 millibar (4,000 ft., 
horizontal sounding in Western Nc- 
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Simplify Fastening and Joining Problems 
with marman Straps, Clamps and Couplings 




DIVISION 

\eroqui p Corporation 


-VD„ LOS ANGELES. CALIFORNIA 


APRIL AIR TRANSPORT 
Facts and Figures 


AVIATION WEEK bos ogoin been olbciolly designated to publish 'Air Transport Foci* and 
Figure*,'" compiled by the Air Transport Association. This editorial feoture 
will appeor in our April 22nd issue ond will provide an impressive picture 
of the tremendous progress achieved by the carrier* during the past year. 
We are particularly grateful that this vitally important editorial feoture is 
ogain available to AVIATION WEEK 1 * world wide audience. 






braska. This gradient, not marked at 
higher altitudes the morning of the 
sounding, developed later in the day, 
and a squall line subsequently developed 
just ahead of this gradient— not in the 
center of the moist layer as might be 
expected. 

• Temperature gradient, equally steep, 
encountered near Gage, Okla., in a 
frontal situation. 

• Ice cloud trailing from a thunder- 
storm cell only 500 ft. above the freez- 
ing level near Oklahoma City, a cell 
from which a tornado later developed. 

Significance of these things has not 
been explained, but SELS forecasters 
felt the demonstration of convective 
lifting of the moist layer in Nebraska 
was worth the entire expense of the 
project. 

Jet Stream Sign 

Tornado forecasts are issued by the 
unit generally for a rectangular shaped 
area based on the jet stream confluence 
and its expected movement. Though 
flying these areas would seem to be 
hazardous, the Weather Bureau is not 
interested at this point in any observa- 
tions within the activity. 

Cook will get some rough rides, as 
the day he flew a pattern from Omaha. 
Neb., Norfolk, Neb.. Sioux halls, 
S. D., Omaha and Kansas City— an area 
in which six tornadoes were later veri- 


fied. But he has complete discretion 
to leave the track specified by the 
Weather Bureau, and he has not yet 
penetrated any thunderstorms in tor- 
nado areas. 

That will await more experience and 
probably radar. From a psychological 
standpoint, Cook explains that pene- 
trating thunderstorms and penetrating 
thunderstorms in tornado areas are two 
different things. Cook has seen too 
many tornado forecasts verified. 

Amount of flying Cook will do varies 
widely. When tornado activity is im- 
minent— and the forecasters usually 
have a pretty good idea half a day in 
advance that it will develop— Cook may 
fly 6-8 hr. a day. But days may elapse 
with no activity. 


Contracting Advantage 

Weather Bureau, which could ask for 
assignment of a military aircraft to the 
tornado project, finds the contract with 

bureau's hurricane study project. 

With the Chilian airplane, the tornado 
group finds it can make changes in air- 

of red tape, saving time in the relatively 


Cook's first contract from Februarv- 
June, 1956 called for 300 hr. of flving 
at a cost of $45,000, based on a sliding 
scale hourly rate. Actual time was 100 
hr. Second contract, for July-August, 
1956. was for $5,000 a month, plus 
SI 50 an hour. The third contract, to 
run through June this year takes a more 
experienced view of the total flying 
time needed. It calls for 150 hr. at 
$40,000. 

Cook is given a track and general de- 
parture time by the Weather Bureau, 
if possible with a destination where he 
can obtain 100 octane fuel. Forecasters 
also give him a direction to fly for clear 
weather in emergency. Generally the 
flights are set up for 240 kt. TAS, 
which divides into six miles a minute 
for easy calculating. Last year most 
flights were at 800 or 700 millibars. 
Cook was able to fly these pressure alti- 
tudes using a cockpit instrument cali- 
brated to read in pressure heights. 
Project Altitudes 

This year most-flights will be at the 
surface or at the 500 millibar level 
(18,000 ft.), which are areas of greater 
atmospheric change in severe storm 
situations. The F-51 has flown to 35,000 
ft. in the project. 

In the first two contracts. Cook 
made 107 flights in 110 days with only 
two aborts. Forty were in areas of 
tornado activity. Cook believes in pre- 
cise engine monitoring in flight, and 
has all sensitive type engine instru- 
ments. A flowmeter is his No. 1 
engine gage, enabling refined mixture 
adjustment. Airplane and Weather Bu- 
reau instruments are checked every 50 
hr., instead of conventional 100 hr. air- 
plane checks, and plug changes are fre- 
quent. 

Airplane instrumentation is off-the- 
shelf. It includes a Pioneer flux-gate 
compass, sensitive airspeed indicator, 
and a J-8 spill* proof artificial horizon. 
Cook plans to go to a Lear VGI for 
elimination of turn error. 

Weather Bureau instrumentation, 
weighing about 700 lb., is installed be- 
hind the canopy replacing an 85 gal. 
fuel tank. It includes: 

• Vortex thermometer. 

• Infrared hygrometer. 

• Two electric field measuring systems, 
with probes on the nose, wingtips and 

• Pressure sensing device. 

• Recording system for the instruments. 

Slaves from the recorders carry the 

weather instrument readings to a sepa- 
rate panel in the cockpit. A 16 mm. 
time lapse camera mounted in the 
canopy behind the pilot is trained out at 
a 45 deg. angle. Cook also carries a 
hand-held 16 mm. movie camera. 

Weight of the weather instruments 
affects the airplane’s balance, but does 
not hurt landing performance. Cook 


AVIATION WEEK, 


25, 1957 



New Hydraulic Power System Saves Space 
Operates on Demand for Fuel Savings 


Unlike conventional engine-driven hy- 

provision of vital components, the G-E 
turbopump is a complete hydraulic 

and weight are made possible by a direct- 
drive feature which eliminates speed re- 
duction components in this 8 gpm, 3000 
psi turbopump system. 

When no load demand exists, the 

This "on-demand" feature eliminates the 
fuel consumption needed to provide by- 


pass power. Increased unit life allows 
more hours between overhaul. 

Greater safety is provided by automatic 
overspeed control and an advanced 

buckets, weighing only three hundredths 

disk by a single shear pin. If forced to 
an overspeed condition, the pins will 
shear before burst speed of the turbine 
disk is reached and the buckets will be 

The turbopump system's finned reser- 

eliminating supplementary cooling de- 
vices. Integral reservoir construction 


and minimizes the possibility of leaks. 

For additional information, call your 
G-E Aviation and Defense Industries 
Sales Office or mail the coupon below. 
Aircraft Accessory Turbine Dept., Gen- 
eral Electric Company, Lynn, Mass. 
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City Zone Sto 


Progress Is Our Most Important Product 

GENERAL ELECTRIC 


I 


-T 65 


NEW 
TAKES THE 
OUT OF AIRCRAFT 


ALCOA PROCESS 
WARP 

HAND FORGINGS 



Major technical advance saves 
machining, money, time 

Up till now, hand forgings of aluminum in the high-strength 
heat-treated condition have had the unfortunate tendency to 
warp during machining, due to the presence of internal stress 
(see photo). The -T6 temper, now commonly used, gives you 
optimum mechanical properties but it may also mean extra 
machining, heat treating and straightening. 

Well, a new day has dawned. Alcoa® can now supply hand 
forgings and rolled rings of X7079 alloy in the stress-relieved 
-T65 temper. These forgings have the same mechanical prop- 
erties as found in -T6 temper but the warpage is practically 
nil — just about what you’d find in stretched plate and 
extrusions. In rolled rings, ovality caused by machining is 
reduced to a mi n i m um. 

We’ve supplied over 150.000 lbs of X7079 alloy in -T65 
temper to a major aircraft builder and it has been thoroughly 
proved. So you can buy with assurance. This manufacturer 
used X7079-T65 to make parts of larger cross sections than 
have been made with 7075 or X7079-T6. They reported “un- 
countable savings in production time and machining costs.” 

So ... for alloy X7079 in the -T65 temper, Alcoa will 
guarantee the same standard published properties now avail- 
able within commercial heat-treat limits. Outside these limits 
we will negotiate guaranteed properties. The -T65 temper is 
also being applied to alloys 7075 and 2014 although sufficient 
data are not yet available to establish guaranteed properties 
in -T65 temper. (This we hope will come soon. Also, we hope 
to make die forgings in -T65 temper.) 

This is another important “first” for Alcoa’s Development 
Division and Research Laboratories. As we were first to 
develop stress-relieved sheet, plate, extrusions and rolled parts, 
now it’s hand forgings and rolled rings. We think it is what 
you would expect from Alcoa. Aluminum Company of 
America, 1800-L Alcoa Building, Pittsburgh 19, Pa. 

ALWAYS FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS 
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10 kt., 10 


lands the airplane at about 1 
kt. faster than nonnal. 

Cook would prefer a B-26 for this 
type flying, simply to make room for 
more manpower to handle instruments 
and cameras. He likes the way the F-51 

have found one to buy. 

The airplane is 14 years old. He 
bought it in June, 1955, after lie lost 
another F-51, a wet wing version that 
he elected to bail out of rather than 
attempt a landing with one wheel 
jammed in a retracted position. 

He found the new airplane in 
Kansas City, stripped and tired after 
it had been used for racing. He put 
the airplane back to standard condition, 
removing the tank behind the cock- 
pit and making a wet wing center sec- 
tion to provide for 260 gal. of fuel, the 
original airplane capacity. The new fuel 
system saved 150 lb. 

Cook had a cloud seeding contract 
to finish, but decided he could fly the 
50 hr. left with the old engine. It 
lasted 50 hr., but went to pieces at 
15,000 ft as Cook was flying home to 
Texas. As a result Cook had to make 
an engine change himself in a field at 
Wray, Col., in 10 deg. temperatures 
after a forced landing. With the instal- 
lation of a new Packard-built Merlin 
engine. Cook had invested S 16,000, not 
including purchase price. 



'Gold' Interior 


First Horton & Horton installation of its "Gold-Crest" scries interiors for business planes 
is shown in Dactics Corp.’s new Aero Commander. Solid gold engraved plate of the com- 
pany's emblem is set in Plexiglas extending down the rear bulkhead, continuing the over- 

ing the cabin. An oversize leather-lined hatbox is set into the bulkhead and extends behind 

cabin; the golden tone repeated in the curtain racks and draperies of woven wood. Other 
decorative materials include imported Scottish leather and heavy napped wool broadcloth. 
Seats and sidewalls arc of mohair. Dactics Corp. manufactures electronic computers. 



LEADING FIRMS USE 

EXECUTIVE AIRCRAFT SERVICE, INC. 



For dependable maintenance and on-time delivery 

The superior craftsmen of Executive Aircraft Service, 
Dallas, know the importance of "on-time" delivery for 
busy executive fleets — know that it’s almost as impor- 
tant as dependable maintenance. That's why they de- 
liver both . . . consistently. Some of the nation's leading 
corporations, operating fleets located in suih industrial 
centers as Newark, New Jersey, Detroit, Michigan and 
Knoxville, Tennessee bring their ships to Executive Air- 
craft Service for overhaul, inspection, modification, 
modernization and conversion. That’s why Executive 
Aircraft Service is proud to say that satisfied customers 
are our best recommendation. Send us your specifications 
for quotation or let us formulate plans, specifications 
and layouts for you. 


AIRCRAFT SERVICE, inc 
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Write TODAY for Bulletin A-2 


"Well "blended ! Rockets are 
meticulous drinkers. They like their liquids mixed 
in precise proportions. That’s why in missile and 
rocket ground testing and airborne telemetering, 
Potter Electronic Flowmetering Systems have become 
standard equipment. The POTTERMETER 
is the only flowmeter which features 
the hydraulically positioned, bearingless rotor. 

For more than 15 years, POTTERMETERS 
have been successfully used for precision 
measurement of continuous and pulsating 
flow of fluids from -455°F. to 1000°F. ! 


POTTER AERONAUTICAL CORP. 

U. S. ROUTE #22 • Union, New Jersey • MUrdock 6-3010) 
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frozen lightning 


The Germans called the upper-atmosphere trails of their V-2 rockets 
"frozen lightning”. When the Mach 4-5 aircraft now under development 
fly at 80-90,000 feet and higher, we’ll be seeing frozen lightning in our own skies. 
Not freezing but heating will be the real problem at these ultra high speeds. 
At 3000 mph, the skin and many structural components will be heated 
to over 1000°F, temperatures too high for alloys now used. Needed : materials 
strong up to 1200-1300°F for structural forgings and other stressed parts. 

Engine builders, fastener manufacturers and forge shops are handling similar 
requirements right now, with Carpenter alloys. These alloys have gained 
an enviable reputation for uniform high quality, ability to meet tough 
specifications consistently, improved forgeability and exceptional cleanness. 
Forging tolerances can be tighter. Finishes are better. Rejects are far fewer. 
Design properties and fabrication instructions for these alloys are summarized 
in our new booklet, “Carpenter Alloys for Elevated Temperature 
Service". For your copy drop us a line on your Company letterhead. 

The Carpenter Steel Company, 128 W. Bern Street, Reading, Pa. 



Improved alloys for elevated temperature service 



Pilot Describes Stratocruiser Ditching 
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self-locking 
rustless 
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SAFETY 




L. K. Edwards (center), head of the Advanced Design and Sys- 
tems Analysis Department, discusses atmosphere effects on missile 


MISSILE SYSTEMS ANALYSIS — a field of varied assignments 


Engineers and scientists seeking a wide range of assignments 
will be interested in Lockheed Missile Systems Division’s 
concept of systems analysis. For at Lockheed, systems analysis 
responsibilities involve virtually every phase of missile 
preliminary design and development. Essentially, engineers 
and scientists in this department formulate overall analytical 
treatment; perform original analyses when problems defy 
conventional handling; coordinate analytical activities 
among different departments. 

Present openings are in areas related to inertial guidance, 
functional systems, power plants, control systems and overall 
weapon configuration. Openings are at Sunnyvale and 
Van Nuys Engineering Centers. 

Inquiries are invited from engineers and scientists whose ability 
and aptitude demand a wide range of assignments. 








M-R-C 


from the FIRS1 
to the LATEST and into the FUTURE 
in AIRCRAFT ENGIt 


M-R-C experience in the design and manufacture of bearings 
used in Curtiss-Wright engines, beginning 35 years ago with 
the Wright "R-l", extends through the latest models — 
powering the most modern aircraft, both military 
and commercial. 


ss — Wright produced their first 
-C was prepared by 24 years 
imend and produce bearings 


Consult OUR Engineering Deportment 
on YO UR bearing problems 


MARLIN-ROCKWELL CORPORATION 

Executive Offices: Jamestown, N.Y. 





TURBO -PROSPERITY 




SIKORSKY AIRCRAFT 




MAKE NO MISTAKE 

scientific and enginei 
aircraft. The prime soi 
preferred by aviation' 


. Aviation's biggest news today consists of the latest 
lg developments which make possible tomorrow's 
s for this vital information is AVIATION WEEK . . . 
ngineeing-management men because . . . 


Working to fulfill their “need to know” are 24 full-time editors — graduate 
engineers and aviation specialists. They possess the technical knowledge and 
industry experience needed to ferret out, analyze and report in detail avia- 
tion’s significant technical developments when they happen. 


A McGRAW-HILL PUBLICATION 


330 WEST 42nd STREET, NEW YORK 
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CURRENT PAID CIRCULATION 


f CURRENT PRINT ORDER 


Competitive advantage in this fast-paced industry depends on when the 
latest is learned. AVIATION WEEK'S fastest publishing schedule in the 
industry guarantees its readers this advantage. 

AVIATION WEEK'S high-interest engineering-management readership (Con- 
tact your local AVIATION WEEK representative who would like very much 
to expand on this point) has led to overwhelming advertiser acceptance . . . 
AVIATION WEEK carried 4,885 pages of advertising in 1956, 740 more 
pages than the combined total of the two next highest ranking aviation busi- 
ness publications. 
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IF YOU REALLY WANT TO WORK 
WITH A REAL WORKING COMPANY 

... if you want to work directly with management in an eager, earnest, 
close-knit engineering department that gets big things done, get the 
facts on your future at fast-growing Rohr . . . world leader in aircraft 
power package design and production. Permanency and stability are 
assured by big, long-range commercial projects which make up nearly 
half of our currenc $200,000,000 backlog. 

Also important to your future at Rohr is the fact that Rohr builds- 
thousands of different aircraft components of all kinds for most of 
America's leading commercial and military planes. 

Skilled production design engineers are urged to inquire at once, 
enclosing resume to J. L. Hobel, Industrial Relations Manager, 
Dept. 38. 



sunny CMaQ/ista, Ca(^o»ua 



provided bv the Coast Guard and search and 
rescue organizations. Publication CG306. 
Aircraft Emergency Procedures Over Water, 
available from our Government Printing Of- 
fice, contains a wealth of information on this 
very important subject. 

Phoenix Case Report 
Names Three Airlines 

Washington— Western, Frontier and 
Bonanza Air Lines have been recom- 
mended for new or improved service 
between Denver and California. 

Reporting on the Phoenix service 
case, James S. Keith, CAB examiner, 
recommended: 

• Western Air Lines— Extend Route 35 
from Denver to San Diego via Phoenix 
and from Salt Lake City to Phoenix, 
subject to the condition that flights be- 
tween Denver and San Diego serve 
Phoenix. 

• Frontier Airlines— Amend present cer- 
tificate to permit two-stop service be- 
tween Phoenix and Denver subject to 
certain conditions. 

• Bonanza Air Lines— Palm Springs des- 
ignated as a joint intermediate point 
with Indio on Route 105. 

Delta Begins Training 
For Jet Operations 

Atlanta— Delta Airlines, expecting 
delivery in June, 1959, of the first of 
18 jet transports, has opened a school 
here to train pilots, flight engineers, 
stewardesses, maintenance, and reserva- 
tion employes. 

Initial instruction will be conducted 
by personnel from General Electric’s 
Aircraft Gas Turbine Division in Cin- 
cinnati. GE instructors will train 
Delta's own instructors to handle a sub- 
sequent training program. 

Delta has placed orders for $86 mil- 
lion worth of jet airliners: eight Douglas 
550 mph. DC-8s and ten 609-mph. 
Convair 880s— to be powered by GE’s 
CJ-805 engines, commercial J79s. 
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MISSILES ENGINEERS... 

Let’s exchange resumes 


Douglas Aircraft Company, Inc. 
POSITION: 

World’s largest manufacturer of 
aircraft and missile systems. 

LOCATIONS: 

Santa Monica, California 
Naval Air Missiles Test Center 
Point Mugu, California 
Edwards Air Force Base, California 
White Sands Proving Grounds 
Las Cruces, New Mexico 
Air Force Missiles Testing Center 
Patrick Air Force Base 
Cocoa, Florida 

Holloman Air Development Center 
Alamogordo, New Mexico 

15 years in missiles; 37 in aircraft. 


An engineering company managed 
by engineers — such as Donald W. 
Douglas, B.S., Aeronautical Engi- 
neering (M.I.T. I ; F.W. Conant.B.S., 
Civil Engineering (Cornell); and 
A. E. Raymond, B.S., Mechanical 
Engineering (Harvard ), M.S., Aero- 
nautical Engineering ( M.I.T. ), and 
Ph.D. (Hon. ) ( Polytechnic Institute 
of Brooklyn) — and with key staff 
positions held by graduate engineers, 
physicists and mathematicians, 
many with advanced degrees. 


EXPERIENCE: 

Pioneers in missile research devel- 
opment and production since 1941. 
Major contractors for air-to-surface, 
surface-to-surface, air-to-air and sur- 
face-to-air missile systems. 

Designers of auxiliary equipment to 
transport and launch guided missiles. 
Establishment of a completely 
separate missiles division in 1956. 
Now responsible for nine separate 
missile projects ■ — including such 
“veterans" as Nike I ( 1945 to pres- 
ent > and Sparrow ( 1947 to present ) . 
Extensive flight test experience at 
proving grounds across the country 
whereDouglasengineersareassigned. 
Missiles experience supplemented by 
37 years in airframe design, develop- 
ment and manufacture. 
REFERENCES: 

The U.S. Army, Navy and Air Force. 
Thousands of manufacturers of com- 
ponents for missile systems. 

Some 1600 Douglas employees 
now engaged in missile work. 
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ENGINEERS 

MECHANICAL DESIGN MEANS MORE CAREER POTENTIAL 

You-ll be workln on such advanced and stlmu- 

at the 

weighs only 325 lbs. 

of GENERAL ELECTRIC 






Mr. T. S. Woerz 


GENERAL ELECTRIC 


■' Electronics'--. 
Packaging 



Engineer 


with unusual 
advancement 
potential 



rsmr.. 





Advertise it in the 
SEARCHLIGHT SECTION 


1957 


-MPLGYrticN I OPPORf UNITIES 


ENGINEERS 



1 

DEVOTED 1 
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XA.VIONICS — MISSILE GUIDANCE 
-JET ENGINE FUEL CONTROLS - COMPUTERS 
- COMMUNICATION EQUIPMENT - CIVIL DEFENSE 
AVIATION -AUTOMOTIVE ELECTRONIC PRODUCTS 
all offer you personally,opportunities that demand 
investigation. To arrange personal, confidential 
interview in your territory, write today to 
Mr. Cecil E. Sundeen, 

Supervisor of Technical Employment 


AC THE ELECTRONICS DIVISION 

General Motors Corporation 


AVIATION 


EMPLOYMENT OPPORTUNITIES 



silhouette 
against 
the sky. 


This is the home of the ICBM, 
Titan . . . and of the men 
entrusted with its development. 


We need more men to assume 
that responsibility. This 
is a vitally important job and 
offers benefits commensurate with 
such a challenge. 


Toweringabovc the American scene, the 
gantry is not an uncommon sight 
at rocket research sites. But that 
same shape silhouetted against 
the sky near Denver takes on 
added significance. 


Contact us about shaping your future. 

Write to Emmett E. Hearn, 
Employment Director, Dept. V-03, 
P.O. Box 179, Denver 1, Colorado. 




/\y ^ f=t 


ENGINEERS 

^SCIENTISTS 

for new Bendix 
Systems Division 


Opportunities for Research Engineers, 
Physicists and Mathematicians for 
Systems Research and Development in 
the fields of: 

AVIONICS 

NUCLEAR 

AIRCRAFT AND MISSILES 
DIGITAL COMPUTERS 
INFRARED 

UNDERWATER ACOUSTICS 
COMMUNICATIONS 
CIRCUIT DESIGN 
SYSTEMS ANALYSIS 
COUNTERMEASURES 
RADAR 

Excellent working conditions. Adjacent 
to the University of Michigan. Unusual 
opportunity to carry on, with assistance 
university graduate studies while work- 
ing full time. Moving expenses paid. 
U. S. citizenship required. 

Write giving details of education 

Personnel Office 
BENDIX SYSTEMS DIVISION 
ANN ARBOR, MICHIGAN 



SYSTEMS 

DIVISION 
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Pathfinders of the airy blue 

ATRAiN is an uncanny navigating device developed by Goodyear Aircraft engi- 
neers. It is so vital to our national security, the facts about it are still top-secret. 


T o master the mystic forces of the sky — that is the 
purpose and the plan of all Goodyear Aircraft 
engineers. 

How well they succeed is evidenced by such miracle 
developments as ATRAN.This is the amazing all-weather 
navigator which unerringly pilots planes and missiles 
to targets thousands of miles away. 

ATRAN is a good example of the challenge — and the 
opportunity— available at Goodyear Aircraft. Here are 
myriad outlets for your skill and imagination in airship 
design, electronics, radomes, fire control, cockpit cano- 
pies, radar structures, metals engineering — to name 
just a few. 

At your disposal are the most modern engineering and 
research laboratories, including one of the largest com- 
puter laboratories in the world. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can 
be yours at Goodyear Aircraft. Our continued growth 


and diversification have required expansion of our 
engineering staffs in all specialties at both Akron, Ohio, 
and Litchfield Park, Arizona. 

Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 

They 're doing 6/g things at \ A 

good/¥ear 

AIRCRAFT 
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FLIGHT TEST 
CO-ORDINATOR 

Major East Coast Electronics 
manufacturer requires Flight 
Test Engineer with experi- 
ence and ability to perform 
high level engineering func- 
tion. Work requires contin- 
uous co-ordination of anal- 
ysis and design groups with 
a flight test group as well 
as a thorough knowledge 
of current and advanced 
instrumentation practices 
and techniques, plus a 
broad background of flight 
test work, with emphasis on 
airborne testing of elec- 

You will be associated with 
designers of advanced elec- 
tronics weapons systems in 
the field of fire control sys- 
tems, bombing and naviga- 
tion systems and infra red 
systems. You will work with 
the most modern aircraft. 
A degree in Engineering is 
preferred but not essential. 
If you desire a position with 
an opportunity to advance 
and grow with an expand- 
ing organization, and can 
qualify for this challenging 
position, we invite you to 
write, giving a resume of 
your education, experience 
and salary requirements, to 
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BENDIX PRODUCTS DIVISION 


You can complete your 
graduate study at 

The UNIVERSITY of 
NOTRE DAME 


Analytical Engineers 


and work at one of these 
stimulating assignments 



Marquardt offers opportunities in 
the field of supersonic propulsion 

To solve the complex problems of supersonic and hypei'sonic 
propulsion, Marquardt needs analytical engineers capable of 
independent and original work. 

To encourage a creative climate Marquardt provides modern 
facilities such as our Analog Computer which enables engineers to 
investigate parametric solutions to these problems. 

The Marquardt computer room contains two separate differential 
analyzers which may be used separately or together. These com- 
puters are designed so that you may set up your problem and 
obtain a solution either personally or with the services of a com- 
puter specialist. Problems which heretofore required many tedious 
hours are now run-off from four milli-seconds to several minutes 
depending on the time scale chosen. 

Operating with a real time scale, the analog computer may be used 
as a simulator in conjunction with other components of the 
physical system. Such an application saves hours of valuable 
design, building and test time. 

You will find a variety of challenging problems at Marquardt. 
Problems involving control components, or complete ram-jet, turbo- 
jet and inlet control systems, are but a few. 

If you would like to participate, please write or phone: 

Jim Dale, Professional Personnel 
16555 Sal/coy Street • Van Nuys, California 
Telephone STate 5-8361 

marquard t AIRCRAFT CO. 

FIRST IN RAMJETS 

Van Nuys, California • Ogden, Utah 
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f ^ 

Mechanical Engineers 

are putting Electrons 
to Work at RCA 



. . . and now , mechanical engineers 
can help create RCA’ s advanced 
airborne weapons systems 


Mechanical engineers are particularly essential in this field, for 
desired performance characteristics are running into barriers of 
mechanical limitations. The men who can qualify will create the 
muscles and sinew that change electrical impulses into more 
powerful weapons forces. . .such as airborne fire control systems 
or airborne communications. It will take real engineering 
ingenuity to develop reliable mechanical equipment of the 
lightest weight to fit in the smallest space and function in 
extremes of environmental shock, vibration, cooling, humidity 
and altitude. 

Today, RCA has openings of interest for mechanical engineers 
with experience in: 

Vibration and stress analysis 
Electronic thermal design 
Precision mechanism design 
Electronic and hydraulic servo application 
Printed circuitry and transistor packaging 
Electronic equipment packaging 
Aircraft installation and structures design 
Environmental testing 


Positions for both Junior and Senior Engineers . . . excellent 
opportunities for professional advancement . . . liberal benefits 
. . . Tuition Refund Plan for advanced education. 

To arrange personal interview, send resume to: 


V 



Mr. Robert A. Wallace 
Engineering Personnel, Dept. Z-13C 
Radio Corporation of America 
Bldg. 10-1, Camden 2, N.J. 

World Leader in Electronics 


RADIO CORPORATION of AMERICA 

Defense Electronic Products 


y 


PERFORMANCE ANALYSIS 
★ 


AIRCRAFT FLIGHT 
PERFORMANCE ENGINEER 



P-4466 Aviation Week 

P. 0. Box 12, N. Y. 36, N. Y. 


VTO L 

AERONAUTICAL ENGINEERS 



AERODYNAMICS 
STRUCTURAL DESIGN 
STRESS ANALYSIS 
MECHANICAL DESIGN 
ENGINEERING DRAFTSMAN 
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Don't forget the g q x NUMBER 

When answering the classified advertisements in this magazine 
don't forget to put the box number on your envelope. It's our only 
means of identifying the advertisement you c 
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CHIEF PROJECT ENGINEER 

FIELD SERVICE ENGINEERS 

* Excellent Salaries 

* Expense Account 

located in the Midwest has an unusual opening “for a 
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from preliminary design through production. This posi- 
this new project. Salary open. 
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Wanted. ..an Alert Avionics Engineer 


WHO CAN . . . 

► REPORT^d Write About These Developments Cleorly and Concisely. 


AVIATION WEEK has a challenging position 


New York 36, N. Y. 



PERSONNEL MANAGERS 

LOOKING FOR ENGINEERS 

. . . TECHNICIANS? 

Write for free copy of 

"RESERVOIR OF ENGINEERS 
AND TECHNICAL MEN" 
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1 
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Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 




“AIRCRAFT” 

ENGINEERING REPAIRS MODIFICATIONS 

MAINTENANCE OVERHAULS CONSULTATIONS 

“RADIO -RADAR -AUTO PILOTS- INSTRUMENTS" 


“APPROVED REPAIR STATION" 


INSPECTIONS— 100 


MINNESOTA AIRMOTIVE, INC. 




Remmert-Werner 

St. Louis Florida Toledo 
Lodestar DC3 Beech 



FOR IMMEDIATE SERVICE 




Where to Buy 
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C-46's 

A AX 1 C O 

Deal Directly A Consolidated 

with Owner ■ PBY-SA 

FOR SALE 
N00R0UYN NORSEMAN 
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Tata, tin. an a, real, 705 hoar, En 9 in. 

FOR SALE 

ATP/n Propeller for DC-B 
40C0U an[ | Q 0nva j r airplanes 

TRADE-AYER COMPANY 


CANNON PLUGS 

DC-3 

Immediate Delivery 

LIBERTY AIRCRAFT, Inc., 

FOR LEASE 

R1830 R1820 

Ituruns /nor yo,): AUmu to ojn« 

Standard Airline Radio 
Complete Anti-icing, De-icing 

R985 R1340 R2000 
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ENGINE WORKS 


TIMMINS AVIATION 

LIMITED 

w»h Owner i BEECH 

I.”""inc20o™ ; A TWIN BONANZA 
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Executive 56-S 
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' TRADE-AYER COMPANY^ ^ 


AN HARDWARE & FITTINGS 
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DC-3 
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FOR LEASE 

w "'* 

NAVCO sS"-L 

Complete Anti-icing, De-icing 
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AIRLINES, INC. 


E..cutlv. Aircraft Radio 

P. O. Box 233, Miami 48, Fla. 


“SEARCHLIGHT” Is Opportunity Advertising 

— to help you get what you want — to help you sell what you no longer need. 

Take Advantage Of It For Every r Business Want 

“Think Searchlight First” 
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NESA Flexseal windshields: 
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TOWARD MACH 3 

WITH A COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 






THINNER, TOUGHER SKIN 


See “CIRCUS BOY ”, Reynolds exciting dramatic series, Sundays, NBC-TV 


REYNOLDS ALUMINUM 


New aluminum sheet gives Convair B-58 


The new muscle in America’s air 
arm, Convair’s supersonic B-58 
bomber, has a wing-skin that’s 
probably the thinnest, toughest 
yet — bonded to an aluminum 
honeycomb section. This new con- 
struction method uses a new light- 
gauge, high strength, heat-treated 
aluminum alloy skin produced 
by Reynolds. It has the strength- 
weight ratio, the superior mechan- 
ical properties and the excellent 
surface qualities demanded of 
skins on a supersonic ship like 
the Air Force’s B-58 "Hustler”. 

Whenever aviation advances, 
Reynolds Aluminum advances 
with it. And Reynolds goes be- 
yond meeting material specifica- 


tions. Reynolds technical services 
contribute to customers’ design 
and engineering staffs — make 
Reynolds a part of many impor- 
tant industries rather than just 
a supplier. 

For details on how Reynolds 
can serve you — and for a com- 
plete index of Reynolds technical 
handbooks and films — write to 
Reynolds Metals Company, P.O. 
Box 1800-TJ , Louisville l,Ky. 

• 

For below mill quantities of AND sections 
and other aircraft shapes, contact our 
specialty aircraft extrusion distributor, 
Pioneer Aluminum, Inc., 5251 West Im- 
perial Highway, Los Angeles 45, Calif., 
Telephone: Oregon 8-7621. 


The above illustration shows how 
Reynolds new light-gauge, heat- 
treated, strong alloy sheet is bonded 
to an aluminum honeycomb for B-58 
wing sections. This new skin material 
is available in a range of thin gauges, 
widths, lengths, and alloys for several 
airframe applications. A typical size 
in Alclad 7075-T6 is .010"x36 ,, xl20" in 
sheets, and in conventional coil lengths. 
Write for complete information and 
application assistance. 





